LEEDS  INFIRMARY 


1 


Medical  Library. 


Entered 

AllowedTor  reading)  Weeks  Days. 
thedy-St  Year  f r £ 

—After  the  first  Year 

Forfeiture  per  Day  for  keeping  it \ d. 
beyond  the  Time  3 / 


LEEDS  UNIVERSITY  LIBRARY 

Classmark: 

Special  Collections 

Health  Sciences  Historical  Collection 


30106016202540 


The  University  Library 
Leeds 


☆ ☆☆ 


The  Library  of  the 
School  of  Medicine 


Digitized  by  the  Internet  Archive 

in  2015 


https://archive.org/details/b2151673x 


A 


/ 


.^r 


OlAaa*^  <x-  c <^/L  (Hits 


■/*. 


-/.; 

v 


f 


/ 


\ 


/• 


( 


OBSERVATIONS 


O N 


CERTAIN  PARTS 


OF  THE 


ANIMAL  (ECONOMY. 


By  JOHN  HUNTER, 


LONDON, 

SOLD  AT  N°  13,  CASTLE-STREET,  LEICESTER- SQUARE. 

MDCCLXXXVI, 


( 


*■ : \ 


'i 


-■ 

k 


... 


i 


T O 


SIR  JOSEPH  BANKS,  Bart. 

PRESIDENT  OF  THE  ROYAL  SOCIETY, 

&c.  &c.  &c. 

DEAR  SIR, 

As  the  following  Obfervations 
were  made  in  the  Courfe  of  thofe  Purfuits  in  which  you 
have  fo  warmly  interested  yourfelf,  and  promoted  with 
the  molt  friendly  Afliftance,  I fhould  be  wanting  in 
Gratitude,  were  I not  to  addrefs  them  to  you,  as  a public 
Teftimony  of  the  Friendfhip  and  Efteem  with  which  I am, 

DEAR  SIR, 

YOUR  OBLIGED,  AND 

leicester-square,  VERY  HUMBLE  SERVANT, 

NOVEMBER,  9,  1 786. 
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A DESCRIPTION  OF  THE  SITUATION  OF  THE 
TESTIS  IN  THE  FOETUS,  WITH  ITS  DESCENT 
INTO  THE  SCROTUM, 

ADifcovery  in  any  art  not  only  enriches  that  to  which  it  immediately 
belongs,  but  elucidates  all  thofe  to  which  it  has  any  relation.  A 
knowledge  of  the  conftrudtion  of  the  human  body  is  elfential  to  medicine, 
therefore  every  improvement  in  anatomy  muft  throw  new  light  on  that 
branch  of  fcience ; and  thefe  improvements  are  more  ftriking  when  they 
are  new;  which  is  well  illuftrated  by  the  advantages  derived  to  pathology, 
from  the  dilcovery  of  the  lymphatics  being  the  abforbent  fyftem  ; and  is 
no  lefs  evident  in  the  hernia,  where  the  inteftine  lies  in  contact  with  the 
tefticle,  which  by  the  difcovery  of  the  original  feat  of  the  tefticle  is  perfectly 
explained. 

Several  years  before  Haller’s  Opufcula  Pathologica  were  published,  my 
"brother  informed  me,  that  in  examining  the  contents  of  the  abdomen  of  a 
child.  Hill  born,  ^about  the  feventh  or  eighth  month,  he  found  both  the 
teflicles  lying  in  that  cavity,  and  mentioned  the  circumftance  with  fome 
degree  of  furprife.  We  could  never  explain  this  matter  to  our  fatisfadtion 
till  the  publication  of  the  Opufcula,  to  which  Dr.  Hunter  alludes,  com- 
mentaries, page  7 2,  in  the  following  words,. 

**  In  the  latter  end  of  the  year  1755,  when  I firft  had  the  pleafure  of 
reading  Baron- Haller’s  obfervations  on  the  hernia  congenita,3  it  ftruck  my 
imagination . that  the  flate  of  the  teftis  in  the  fcetus  and  its  defcent  from 
the  abdomen  into  the  fcrotum  would  explain  feveral  things  concerning 
ruptures  and  the  hydrocele,  and  particularly  that  obfervation  which  Mr. 
Sharp  had  communicated  to  me,  viz.  that  -in  ruptures  the  intefline  is 
fometimes  in  contact  with  the  teftis.  I communicated  my  ideas  upon 
this  fubjedt  to  my  brother,  and  defired  that  he  would  take  every  opportu- 

* Alberti  Halleri  Opufcul.'Patholog^Laufan.  17 55,  8vo.  page  53,  See . 
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nity  of  learning  exaCtly  the  ftate  of  the  teftis  before  and  after  birth,  and 
the  ftate  of  ruptures  in  children.  We  were  both  convinced  that  the  exa- 
mination of  thofe  fads  would  anfwer  our  expectation,  and  both  recollected 
having  feen  appearances  in  children,  that  agreed  with  our  fuppofition,  but 
faw  now  that  we  had  negleCted  making  the  proper  ufe  of  them. 

“ In  the  courfe  of  the  winter,  my  brother  had  feveral  opportunities  of 
difleCting  foetufes  of  different  ages,  and  of  making  fome  drawings  of  the 
parts  j and  all  his  obfervations  agreed  with  the  ideas  I had  formed  of  the 
nature  of  ruptures,  and  of  the  origin  of  the  tunica  vaginalis  propria  in  the 
foetus.  But  till  thofe  obfervations  were  repeated  to  his  fatisfaCtion,  and 
were  fufficiently  afcertained,  he  defired  me  not  to  mention  the  opinion  in 
my  leCture ; and  therefore,  when  treating  of  the  coats  of  the  teftis,  and  of 
the  fituation  of  the  hernial  fac,  &c.  I only  put  in  this  temporary  caution, 
that  I was  then  fpeaking  of  thofe  things  as  they  are  commonly  in  adult 
bodies,  and  not  as  they  are  in  the  foetus : and  at  laft,  when  I was  conclu- 
ding  my  leCtures  for  that  feafon  in  the  end  of  April,  1756,  with  a courfe 
of  the  chirurgical  operations,  I gave  a very  general  account  of  my  brother’s 
obfervations,  and  fhewed  both  the  drawing  of  Fig.  II.  which  was  then 
finished,  and  the  fubjeCt  from  which  it  was  made.” 

The  following  obfervations  on  this  fubjeCt  are  taken  from  my  notes, 
publifhed  by  Dr.  Hunter,  in  his  commentaries,  to  which  I have  fince 
added  fome  practical  remarks. 

Until  the  approach  of  birth,  the  teftes  of  the  foetus  are  lodged  within 
the  cavity  of  the  abdomen,  and  may  therefore  be  reckoned  among  the  ab- 
dominal vifcera. 

They  are  fituated  immediately  below  the  kidneys,  on  the  forepart  of  the 
pfoae  mufcles,  and  by  the  fi.de  of  the  reCtum,  where  this  inteftine  is  paffing 
down  into  the  cavity  of  the  pelvis  : for  in  the  foetus  the  reCtum,  which  is 
much  larger  in  proportion  to  the  capacity  of  the  pelvis,  than  in  the  full- 
grown  fubjeCt,  lies  before  the  vertebrae  lumborum  as  well  as  before  the  os 
facrum.  Indeed  the  cafe  is  pretty  much  the  fame  with  regard  to  all  the 
contents  of  the  pelvis ; that  is,  their  fituation  is  much  higher  in  the  foetus 
than  in  the  adult ; the  figmoeide  flexure  of  the  colon,  part  of  the  reCtum, 
the  greateft  part  of  the  bladder,  the  fundus  uteri,  the  fallopian  tubes, 

&c. 
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&c.  being  placed  in  the  foetus  above  the  hollow  of  the  pelvis,  in  the  com- 
mon or  great  abdominal  cavity. 

At  this  time  the  fhape  or  figure  of  the  tefiis  is  much  the  fame  as  in 
the  adult,  and  its  pofition  or  attitude  is  the  fame  as  when  it  is  in  the  fcro- 
turn  3 that  is,  one  end  is  placed  upwards,  the  other  downwards 3 one  flat 
fide  is  to  the  right,  the  other  to  the  left 3 and  one  edge  is  turned  back- 
wards, the  other  forwards.  But  as  the  tefiis  is  lefs  connected  with  the 
furrounding  parts  while  it  is  in  the  loins,  its  pofition  may  be  a little  va- 
riable. The  moil  natural  feems  to  be  when  the  anterior  edge  is  turned 
dire&ly  forwards 3 but  the  lead;  touch  of  any  thing  will  throw  that  edge 
either  to  the  right  fide,  or  to  the  left,  and  then  the  flat  fide  of  the  tefiis  is 
turned  forwards. 

It  is  attached  to  the  pfoas  mufcle  all  along  its  pofierior  edge,  except  jufi 
at  its  upper  extremity.  This  attachment  is  formed  by  the  peritonaeum, 
which  covers  the  tefiis  and  gives  it  a fmooth  furface,  in  the  fame  manner 
as  it  envelopes  the  other  loofe  abdominal  vifcera. 

The  epididymis  lies  along  the  outfide  of  the  pofierior  edge  of  the  tefiis, 
as  in  older  bodies,  but  is  larger  in  proportion,  and  adheres  backwards  to 
the  pfoas.  When  the  foetus  is  very  young,  the  adhefion  of  the  tefiis  and 
epididymis  to  the  pfoas  is  very  narrow 3 and  then  the  tefiis  is  more  loofe, 
and  more  projecting : but  as  the  foetus  advances  in  months,  the  adhefion 
of  the  tefiis  to  the  pfoas  becomes  broader  and  tighter. 

The  vefiels  of  the  tefiis,  like  thofe  of  moft  parts  of  the  body,  commonly 
rife  from  the  nearefi  larger  trunks,  viz.  from  the  aorta  and  cava,  or  from 
the  emulgents. 

The  artery  generally  rifes  from  the  forepart  of  the  aorta,  a little  below 
the  emulgent  artery 3 and  often  from  the  emulgent  itfelf,  efpecially  in  the 
right  fide  of  the  body  3 which  may  happen  the  rather,  becaufe  the  trunk, 
of  the  aorta  is  more  diftant  from  the  right  tefiis  than  from  the  left.  Some- 
times, but  much  more  rarely,  the  fpermatic  artery  fprings  from  the  phrenic, 
or  from  that  of  the  capfula  renalis.  Befides  the  artery  which  rifes  from 
the  aorta,  or  emulgent,  &c.  the  tefiis  receives  one  from  the  hvpogafiric 
artery,  which  is  fometimes  as  large  as  the  other.  It  runs  upwards  from 
its  origin,  pafiing  clofe  to  the  vas  deferens,  in  its  way  to  the  tefiis.  The 
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fuperior  fpermatic  artery  fometimes  paffes  before  the  lower  end  of  the  kid- 
ney. Both  thefe  arteries  run  in  a ferpentine  direction,  making  pretty  large 
but  gentle  turnings ; both  are  fituated  behind  the  peritonasum,  and  both 
run  into  the  pofterior  edge  of  the  teftis,  between  the  two  refledted  laminae 
of  that  membrane,  much  in  the  fame  manner  as  the  velfels  pafs  to  the  in- 
teftines  between  the  two  reflected  laminae  of  the  mefocolon  or  mefentery. 

The  veins  of  the  teftis  are  analogous  to  its  arteries.  The  fuperior  fper- 
matic vein,  to  begin  with  its  trunk,  rifes  commonly  in  the  following  man- 
ner ; on  the  right  fide  from  the  trunk  of  the  cava  a little  below  the 
emulgent,  and  on  the  left  fide  from  the  left  emulgent  vein.  The  reafon 
of  this  difference  between  the  right  and  left  fpermatic  vein,  no  doubt,  is 
becaufe  the  cava  is  not  placed  in  the  middle  of  the  body;  fo  that  by  the 
rule  of  ramification,  which  is  obferved  in  rnoft  parts  of  the  body,  the  cava 
is  the  neareft  large  vein  of  the  right  fide,  and  the  emulgent  is  the  neareft 
large  vein  of  the  left  fide.  But  the  difference  is  inconfiderable ; and  ac- 
cordingly we  fometimes  find  the  right  fpermatic  vein  coming  from  the 
right  emulgent  vein,  and  feveral  other  varieties,  which,  fo  far  as  I can 
obferve,  follow  no  precife  rule.  There  is  likewife  a fpermatic  vein,  which 
rifes  from  the  internal  iliac,  and  runs  up  to  the  teftis  with  the  inferior 
fpermatic  artery.  Both  the  fpermatic  veins  run  behind  the  peritonaeum 
with  their  correfponding  arteries,  and  go  into  the  pofterior  edge  of  the 
teftis,  where  they  are  loft  in  fmall  branches. 

The  n.erves  of  «the  teftis,  like  its  blood- veflels,  come  from  the  neareft 
fource ; that  is,  from  the  abdominal  plexufes  of  the  intercoftal ; efpecially 
the  inferior  mefenteric  plexus.  They  run  to  the  teftis,  attending  upon  its 
blood-veffels,  and  are  difperfed  with  them  through  its  fubftance.  The 
teftis  therefore,  with  refpedt  to  its  nerves,  may  be  reckoned  an  abdominal 
vifcus ; and  this  obfervation  will  hold  good,  when  applied  to  the  full- 
grown  fubjedt,  as  well  as  to  the  foetus ; for  thofe  branches  of  the  lumbar 
nerves,  which  are  commonly  faid  to  be  fent  to  the  teftis,  paffmg  through 
the  tendon  of  the  external  oblique  mufcle,  in  reality  go  not  to  the  teftis 
itfelf,  but  to  its  exterior  coverings,  and  to  the  fcrotum. 

The  tefticle  receiving  its  nerves  from  the  plexufes  of  the  intercoftal, 
accounts  for  the  ftomach  and  inteftines  fympathifing  fo  readily  with  it 

and 
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and  its  particular  fenfation,  with  the  effects  ariffng  in  the  conflitution  upon 
its  being  injured. 

The  epididymis  begins  at  the  outer  and  pofterior  part  of  the  upper  end 
of  the  teffcis,  immediately  above  the  entrance  of  the  blood-veffels.  There 
it  is  thick,  round,  and  united  to  the  teftis ; as  it  pafles  down,  it  becomes 
a little  fmaller  and  more  flat,  and  is  only  attached  backwards  to  the  teftis, 
or  rather  indeed  to  its  velfels,  for  it  lies  loofe  againft  the  fide  of  the  teftis 
forwards  ; and  at  its  lower  end  it  is  again  more  firmly  attached  to  the  body 
of  the  teftis ; fo  that  in  the  foetus  there  is  a cavity  or  pouch  formed  between 
the  middle  part  of  the  teftis,  and  the  middle  part  of  the  epididymis,  which 
is  more  conliderable  than  what  is  commonly  obferved  in  full-grown  fub- 
jefts.  As  the  body  grows,  the  epididymis  adheres  more  clofely  to  the  fide 
of  the  teftis.  The  greateft  part  of  the  epididymis  is  made  up  of  one  con- 
voluted canal,  which  becomes  larger  in  fize  and  lefs  convoluted  towards 
the  lower  end  of  the  epididymis,  and  at  laft  is  manifeftly  a fingle  tube  run- 
ning a little  ferpentine.  That  change  happens  at  the  lower  end  of  the 
teftis,  and  there  the  canal  takes  the  name  of  vas  deferens. 

This  dudl  is  a little  convoluted  or  ferpentine  in  its  whole  courfe,  but 
is  lefs  fo  as  it  comes  nearer  to  the  bladder;  inftead  of  running  upwards 
from  the  lower  end  of  the  teftis,  as  it  does  at  a more  advanced  period  of 
life,  in  the  foetus  at  this  age  it  runs  downwards  and  inwards  in  its  whole 
courfe;  fo  that  it  goes  on  almoft  in  the  direction  of  the  epididymis,  of 
which  it  is  a continuation.  It  turns  inwards  from  the  lower  end  of  the 
epididymis,  under  the  lower  end  of  the  teftis,  and  behind  the  upper  end 
of  a ligament  or  gubernaculum  teftis,  which  I fhall  prefently  defcribe ; 
then  it  paffes  over  the  iliac  veffels  and  over  the  infide  of  the  pfoas  muf- 
cle,  fomewhat  higher  than  in  adult  bodies  ; and  at  laft:  goes  between  the 
ureter  and  bladder  towards  the  bafts  of  the  proftate  gland. 

In  thofe  animals  where  the  tefticles  change  their  fttuation,  the  cremafter 
mufcle,  which  Ihould  be  named  mufculus  teftis,  has  two  very  different  po- 
fttions  in  the  foetus,  and  in  the  adult ; the  firft  of  thefe  is,  the  fame  as  in 
thole  animals  whofe  tefticles  remain  through  life  in  the  cavity  of  the 
abdomen ; we  muft  therefore  conclude  that  the  fame  purpofes  are  anfwered 
by  this  mufcle  in  the  foetus,  as  in  thofe  animals. 
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The  ufe  of  this  mufcle,  when  the  tefticle  is  in  the  fcrotum,  appears  to 
be  evidently  that  of  a fufpenfory  : but  what  purpofe  it  anfwers  in  the  foetus, 
or  in  animals  whofe  tefticles  remain  in  the  abdomen,  is  not  eafily  imma- 
gined,  there  being  no  apparent  reafon  why  fuch  a mufcle  ftiould  exift. 

The  cremafter  or  mufculus  teftis  appears  to  be  compofed  of  the  lower 
fibres  of  the  obliquus  interims  and  tranfverfalis  mufcles  in  the  foetus, 
turning  upwards  inftead  of  going  acrofs  to  the  pubis  and  fpreading  upon 
the  external  furface  of  the  gubernaculum  immediately  under  the  perito- 
naeum ; it  appears  to  be  loft  on  the  peritonaeum,  a little  way  from  the 
tefticle ; this  is  more  evidently  feen  in  adult  fubjeds  who  have  had  a hy- 
drocele, or  rupture ; in  fuch  cafes  the  mufcle  becomes  ftronger  than  ufual, 
and  its  fibres  can  be  traced  fpreading  on  the  tunica  vaginalis,  and  feem 
at  laft  to  be  loft  upon  it  near  to  the  lower  end  of  the  body  of  the  tefticle. 

The  nerves  which  fupply  this  mufcle  are  probably  branches  from  the 
nerves  of  the  obliquus  internus  and  tranfverfalis  mufcles,  for  the  fame  caufe 
which  throws  the  abdominal  mufcles  into  adion  produces  a fimilar  effect 
on  the  mufculus  teftis,  which  circumftance  appears  to  be  moft  remarkable 
in  the  young  fubjed.  When  we  cough  or  act  with  the  abdominal  muf- 
cles we  find  the  tefticles  to  be  drawn  up ; the  mufculus  teftis  and  abdom- 
inal mufcles  obeying  the  fame  command  of  the  will. 

At  this  time  of  life  the  teftis  is  connected  in  a very  particular  manner 
with  the  parietes  of  the  abdomen,  at  that  place  where  in  adult  bodies  the 
fpermatic  veflels  pafs  out,  and  likewife  with  the  fcrotum.  This  connedion 
is  by  means  of  a fubftance  which  runs  down  from  the  lower  end  of  the 
teftis  to  the  fcrotum,  and  which  at  prefent  I fhall  call  the  ligament,  or 
gubernaculum  teftis,  becaufe  it  connects  the  teftis  with  the  fcrotum,  and 
direds  its  courfe  in  its  defcent.  It  is  of  a pyramidal  form  its  large 
bulbous  head  is  upwards  and  fixed  to  the  lower  end  of  the  teftis  and 
epididymis,  and  its  lower  and  {lender  extremity  is  loft  in  the  cellular  mem- 
brane of  the  fcrotum.  The  upper  part  of  this  ligament  is  within  the 
abdomen,  before  the  pfoas,  reaching  from  the  teftis  to  the  groin,  or  to 
where  the  fpermatic  veflels  begin  to  pafs  through  the  mufcles.  Here  the 
ligament  runs  down  into  the  fcrotum  precifely  in  the  fame  manner  as  the 
fpermatic  veflels  pafs  down  in  adult  bodies,  and  is  there  loft.  The  lower 
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part  of  the  round  ligament  of  the  uterus  in  a fcetus  very  much  refembles 
this  ligament  of  the  teftis ; and  may  be  plainly  traced  down  into  the 
labium,  where  it  is  imperceptibly  loft.  That  part  of  the  ligamentum  teftis, 
which  is  within  the  abdomen,  is  covered  by  the  peritonaeum  all  round, 
except  at  its  pofterior  part,  which  is  contiguous  to  the  pfoas,  and  con- 
nected with  it  by  the  reflected  peritonaeum,  and  by  the  cellular  membrane. 
It  is  hard  to  fay  what  the  ftruCture  or  compofttion  of  this  ligament  may 
be.  It  is  certainly  vafcular  and  fibrous,  and  the  fibres  run  in  the  direction 
of  the  ligament  itfelf.  It  is  covered  by  the  fibres  of  the  cremafter  or 
mufculus  teftis  which  is  placed  immediately  behind  the  peritonaeum ; 
this  is  not  eafily  afcertained  in  the  human  fubjeCt,  but  is  very  evident  in 
other  animals,  more  efpecially  in  thofe  whofe  tefticles  remain  in  the  ca- 
vity of  the  abdomen  after  the  animal  is  full-grown. 

In  the  hedge-hog  the  teftes  continue  through  life  to  be  lodged  within 
the  abdomen,  in  the  fame  fituation  as  in  the  human  fcetus ; and  they  are 
fattened  by  the  fame  kind  of  ligament  to  the  infide  of  the  parietes  of  the 
abdomen  at  the  groin.  Now,  in  that  animal,  I find  that  the  lowermoft 
fibres  of  the  internal  oblique  mufcle,  which  conftitute  the  cremafter,  are 
turned  inwards  at  the  place  where  the  fpermatic  veflels  come  out  in  other 
animals,  making  a fmooth  edge  or  lip  by  their  inverfion ; and  that  then 
they  mount  up  in  the  ligament  to  the  lower  end  of  the  teftis.  Sometimes 
in  the  human  body,  and  in  many  other  animals,  and  very  often  in  fheep, 
the  teftes  do  not  defcend  from  the  cavity  of  the  abdomen  till  late  in  life, 
or  never  at  all.  In  the  ram,  where  the  teftis  is  come  down  into  the 
fcrotum,  the  cremafter  is  a very  ftrong  mufcle ; and,  though  it  be  placed 
more  inwards  at  its  beginning,  it  pafles  down  pretty  much  as  it  does  in 
the  human  body,  and  is  loft  on  the  outfide  of  the  tunica  vaginalis  but  in 
the  ram,  whofe  teftis  remains  fufpended  in  the  abdominal  cavity,  I find 
that  the  fame  cremafter  exifts,  though  it  is  a weaker  mufcle  ; and  inftead 
of  palling  downwards,  as  in  the  former  cafe,  it  turns  inwards  and  up- 
wards, and  is  loft  in  the  peritonaeum  that  covers  the  ligament  which 
attaches  the  teftis  to  the  parietes  of  the  abdomen,  and  which  in  this 
ftate  of  that  animal  is  about  an  inch  and  an  half  in  length.  In  the 
human  fcetus,  while  the  teftis  is  retained  in  the  cavity  of  the  abdomen, 
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the  cremafler  is  fo  ilender  that  I cannot  trace  it  to  my  own  fatisfafliorc, 
either  turning  up  towards  the  teflis  or  turning  down  towards  the  fcrotum. 
Yet  from  analogy  v/e  may  conclude  that  it  paffes  up  to  the  teflicle,  fince 
in  the  adult  we  find  it  inferted  or  loft  on  the  lower  part  of  the  tunica  va- 
ginalis, in  the  fame  manner  as  in  the  adult  quadruped. 

The  peritonaeum,  which  covers  the  teflis  and  its  ligament  or  guberna- 
culum,  is  firmly  united  to  the  furfaces  of  thofe  two  bodies ; but  all  around, 
to  wit,  on  the  kidney,  the  pfoas,  the  iliacus  internus,,  and  the  lower  part 
of  the  abdominal  mufcles,  that  membrane  adheres  very  loofely  to  all  the 
furfaces  which  it  covers.  Where  the . peritonaeum  is  continued  or  reflected 
from  the  abdominal  mufcles  to  the  ligament  of  the  teflis,  it  paffes 
firfl  downwards  a little  way,  as  if  pafiing  out  of  the  abdomen,  and  then 
upwards,  fo  as  to  cover  more  of  the  ligament  than  what  is  within  the 
cavity  of  the  abdomen.  At  this  place  the  peritonaeum  is  very  loofe, 
thin  in  its  fubflance,  and  of  a tender  gelatinous  texture ; but  all  around 
the  paffage  of  that  ligament  the  peritonaeum  is  confiderably  tighter,  thicker, 
and  of  a more  firm  texture.  When  the  abdominal  mufcles  are  pulled  up 
fo  as  to  tighten  and  flretch  the  peritonaeum,  this  membrane  remains  loofe 
at  the  paffage  of  the  ligament,  while  it  is  braced  or  tight  all  around  ; and 
in  that  cafe  the  tight  part  forms  a kind  of  border  or  edge  around  the  loofe 
doubled  part  of  the  peritonaeum,  where  the  teflis  is  afterwards  to  pafs.  This 
loofe  part  of  the  peritonaeum,  like  the  intro-fufcepted  gut,  may,  by  draw- 
ing the  teflis  upwards,  be  pulled  up  into  the  abdomen,  and  made  tight  j 
and  then  there  is  no  appearance  of  an  aperture  or  paffage  down  towards 
the  fcrotum  : but  when  the  fcrotum  and  ligament  are  drawn  downwards, 
the  loofe  doubled  part  of  the  peritonaeum  defcends  with  the  ligament,  and 
then  there  is  an  aperture  from  the  cavity  of  the  abdomen  all  around  the 
forepart  of  the  ligament,  which  feems  ready  to  receive  the  teflis.  This 
aperture  becomes  larger  when  the  teflis  defcends  lower,  as  if  the  pyramidal 
or  wedge-like  ligament  was  firfl  drawn  down,  in  order  not  only  to  direfl 
but  to  make  room  for  the  teflis  which  mufl  follow  it.  In  fome  foetufes 
I found  the  aperture  fo  large,  that  I could  pufh  the  teflis  into  it,  as 
far  as  the  tendon  of  the  external  oblique  mufcle. 
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From  this  original  fituation  within  the  abdomen  the  teftis  is  afterwards 
moved  to  its  deftined  ftation  in  the  fcrotum.  It  is  the  more  difficult  to 
afcertain  the  exaCt  time  of  this  motion,  as  we  hardly  ever  know  the  exadl 
age  of  our  fubjedt.  According  to  the  obfervations  which  I have  made,  it 
feems  to  happen  fooner  in  fome  inftances  than  in  others,  but  generally 
about  the  eighth  month.  In  the  feventh  month  I have  commonly  found 
the  teftis  in  the  abdomen,  and  in  the  ninth  I have  as  commonly  found  it 
in  the  upper  part  of  the  fcrotum.  The  defcent  being  thus  early  and  the 
paffage  being  aimoft  immediately  clofed  is  the  principal  means  of  prevent- 
ing the  hernia  congenita. 

At  the  before  mentioned  period,  the  teftis  moves  downwards  till  its 
lower  extremity  comes  into  contadl  with  the  lower  part  of  the  abdominal 
parietes.  By  this  time  the  upper  part  of  the  ligament,  which  hitherto 
was  within  the  abdomen,  has  funk  downwards,  lies  in  the  paffage  from 
the  abdomen  to  the  fcrotum,  and  lies  in  that  paffage  which  is  afterwards 
to  receive  the  teftis.  As  the  tefticle  paffes  out,  it  in  fome  degree  inverts  the 
fituation  of  the  ligament  paffing  down  behind  it.  What  was  the  anterior 
furface  of  the  ligament  while  in  the  abdomen  now  becoming  pofterior  and 
compoftng  the  lower  and  anterior  part  of  the  tunica  vaginalis  on  which  the 
• mufculus  teftis  is  loft : this  is  more  evident  in  thofe  animals  whofe 
tefticles  readily  pafs  from  the  abdomen  to  the  fcrotum.  The  place  where 
the  ligament  is  moft  confined,  and  where  the  teftis  meets  with  moft 
obftrudion  in  its  defcent,  is  the  ring  in  the  tendon  of  the  external 
oblique  mufcle;  and  accordingly  I think  we  fee  more  men  who  have 
one  teftis,  or  both,  lodged  immediately  within  the  tendon  of  that  muf- 
cle,  than  who  have  one  or  both  ftill  included  in  the  cavity  of  the  ab- 
domen, which  I fhall  take  notice  of  hereafter. 

After  the  teftis  has  got  quite  through  the  tendon  of  the  external 
oblique  mufcle,  it  may  be  confidered  as  poftefling  its  determined  ftation  ; 
though  it  commonly  remains  for  fome  time  by  the  fide  of  the  penis, 
and  by  degrees  only  defcends  to  the  bottom  of  the  fcrotum.  And  when 
the  teftis  has  defcended  entirely  into  the  fcrotum,  its  ligament  is  ftill  con- 
nected with  it,  and  lies  immediately  under  it,  but  is  fhortened  and  com- 
prefied. 
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Having  now  given  an  account  of  the  original  fituation  of  the  tellies,  of 
the  time  of  their  defcent  from  the  abdomen,  and  of  the  route  which  the)? 
take  in  their  removal  to  the  fcrotum,  I fhall  in  the  next  place  defcribe  the 
manner  in  which  they  carry  down  the  peritonaeum  with  them,  and  then 
explain  how  that  membrane  forms  the  fac  of  the  hernia  congenita  in  fome 
bodies,  and  the  tunica  vaginalis  propria  in  others. 

When  the  teflis  is  defcending,  and  when  it  has  even  pafled  into  the 
fcrotum,  it  is  ftill  covered  by  the  peritonaeum,  exaCtly  in  the  fame  manner 
as  when  it  was  within  the  abdomen  ; and  the  fpermatic  veffels  run  down 
behind  the  peritonaeum  there,  as  they  did  when  the  teflis  lay  before  the 
pfoas  mufcle ; and  that  lamella  of  the  peritonaeum  is  united  behind  with 
the  teflis,  the  epididymis,  and  the  fpermatic  veffels  (befides  the  vas  de- 
ferens) as  it  was  in  the  loins ; and  the  teflis  is  fixed  backwards  to  the 
parts  againfl  which  it  refts,  and  is  unconnected  and  loofe  forwards,  as  it 
was  when  in  the  abdomen.  In  coming  down  the  teflis  brings  the  peri- 
tonaeum with  it  i and  the  elongation  of  that  membrane,  though  in  fbme 
circumftances  it  be  like  a common  hernial  fac,  yet  in  others  is  very  dif- 
ferent. If  we  can  imagine  a common  hernial  fac  reaching  to  the  bottom, 
of  the  fcrotum,  and  covered  by  the  cremafler  mufcle,  and  that  the  pofle- 
rior  half  of  the  fac  covers,  and  is  united  with,,  the  teflis,  epididymis, 
fpermatic  veffels,  and  vas  deferens,  and  that  the  anterior  half  of  the  fac 
lies  loofe  before  all  thofe  parts,  it  will  give  a perfect  idea  of  the  flate  of 
the  peritonaeum,  and  of  the  teflis  when  it  comes  firfl  down  into  the- 
fcrotum.  The  teflis  therefore  in  its  defcent  does  not  fall  loofe,  like  the 
intefline  or  epiploon,  into  the  elongation  of  the  peritonaeum ; but  it  flides 
down  from  the  loins,  carrying  the  peritonaeum  with  it ; and  both  itfelf 
and  the  peritonaeum  continue  to  adhere  by  the  cellular  membrane  to  the 
parts  behind  them,  as  they  did  when  in  the  loins.  This  is  a circumflance 
which  I think  may  be  eafily  underflood ; and  yet  I fhould  fuppofe  that 
it  may  not  be  fo  very  intelligible,  becaufe  I find  fludents  very  generally 
puzzled  with  it,  and  imagine  that,  when  the  teflis  comes,  firfl  down,  it 
fhould  be  loofe  all  around,  like  a piece  of  the  gut  or  epiploon  in  a common- 
hernia.  The  duCtility  of  the  peritonaeum,  and  its  very  loofe  connection 
by  a flight  cellular  membrane  to  the  pfoas,  and  to  all  the  other  parts 
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around  the  teftis,  are  circumftances  which  favour  its  elongation  and 
defcent  into  the  fcrotum  with  the  teftis.  This  peculiarity  of  defcent  often 
takes  place  in  fome  of  the  inteftines ; but  it  can  only  happen  in  thole 
- which  have  adhefions  to  the  loins.  This  I fufpedt  to  be  rather  the  con- 
fequence  of  a rupture  already  formed,  than  the  caufe  of  the  firft  forma- 
tion of  the  hernial  fac,  in  which  the  inteftine  lies,  and  I fhould  fuppofe 
could  only  form  very  gradually.  The  cascum  has  been  fometimes  found 
to  have  defcended  into  the  fcrotum,  and  to  have  brought  along  with  it 
its  adhefions  through  its  whole  courfe  : the  fame  thing  has  happened  to 
the  figmoide  flexure  of  the  colon ; and  I have  found  the  whole  of  it  in 
the  left  fide  of  the  fcrotum,  with  its  adhefions  brought  down  from  the 
loins.  Such  hernias  cannot  be  reduced ; and  in  cafe  of  ftrangulation  are 
not  to  be  operated  upon  in  the  common-  way ; the  fac  fhould  not  be 
opened,  but  the  ftri&ure  divided,  and  the  newly  protruded  part  reduced , 

It  is  plain  from  this  defcription,  that  the  cavity  of  the  bag,  or  of  the 
elongation  of  the  peritonaeum,  which  contains  the  teftis  in  the  fcrotum, 
muft  at  firffc  communicate  with  the  general  cavity  of  the  abdomen,  by 
an  aperture  at  the  infide  of  the  groin.  That  aperture  has  exa&ly  the 
appearance  of  a common  hernial  fac  : the  fpermatic  veflels  and  vas  defe- 
rens lie  immediately  behind  it,  and  a probe  pafles  readily  through  it  from 
the  general  cavity  of  the  abdomen  down  to  the  bottom  of  the  fcrotum. 
And  if  this  procefs  of  the  peritonaeum  be  laid  open  through  its  whole 
length  on  the  forepart,  it  will  be  plainly  feen  to  be  a continuation  of  the 
peritonaeum ; the  teftis  and  epididymis  will  be  feen  at  the  lower  part  of 
it ; and  the  fpermatic  veflels  and  the  vas  deferens  will  be  feen  covered  by 
the  pofterior  part  of  the  bag,  in  their  whole  courfe  from  the  groin  to  the 
teftis. 

Thus  it  is  in  the  human  body,  when  the  teftis  is  recently  come  down ; 
and  thus  it  is,  and  continues  to  be  through  life,  in  every  quadruped 
which  I have  examined,  where  the  teftis  is  in  the  fcrotum ; but  in  the 
human  body  the  communication  between  the  fac  and  the  cavity  of  the 
abdomen  is  foon  cut  off : indeed  I believe  that  the  upper  part  of  the  fac 
naturally  begins  to  contract  as  foon  as  the  teftis  has  pafled  through 
the  mufcles.  This  opinion  is  grounded  on  the  following  obfefvation. 
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I have  feen  an  instance  where  from  the  age  of  the  fetus  and  from  every 
other  mark,  it  was  probable  that  the  teflis  was  very  recenlly  come  down, 
and  yet  the  upper  part  of  the  fac  was  very  narrow  : I pufhed  the  teflis 
upwards,  in  order  to  fee  if  it  could  be  returned ; the  attachments  of  the 
teflis  eafily  admitted  of  its  afcent,  and  fo  did  the  aperture  in  the  tendon  of 
the  external  oblique  mufcle ; but  the  orifice  and  upper  end  of  the  fac  would 
not,  by  any  means,  admit  of  the  teflis  being  pufhed  quite  up  into  the  ab- 
domen. HoWever  this  may  be,  the  upper  end  of  the  fac  certainly  con- 
tracts, and  unites  firft,  and  is  quite  clofed  in  a very  fhort  fpace  of  time  j 
for  it  is  feldom  that  any  aperture  remains  in  .a  child  born  at  its  full  time ; 
and  this  contraction  and  union  is  continued  downwards  till  it  comes  near 
the  teflicle,  where  the  difpofition  for  fuch  an  operation,  does  not  exift, 
leaving  the  lower  part  of  the  fh.c  open  or  loofe,  even  in  the  human  fubjeCt, 
through  life,  and  forms  the  tunica  teflis  vaginalis  propria,  the  common 
feat  of  an  hydrocele.  Many  cafes  of  hydrocele  in  children  feem  to  prove 
that  the  progrefs  of  this  contraction  and  union  is  downwards,  for  in  them 
the  water  commonly  extends  higher  up  the  chord  than  in  the  adult, 
except  in  thofe  of  a confiderable  fize ; but  in  fome  children  this  union 
feems  not  to  take  place  regularly,  but  is  interrupted  in  the  middle,  produ- 
cing an  hydrocele  of  the  chord,  which  neither  communicates  with  the 
abdomen  or  tunica  vaginalis  teflis.  This  contraction  and  obliteration  of 
the  palTage  feems  to  be  a peculiar  operation  of  nature,  depending  upon 
fteady  and  uniform  principles,  and  not  the  confequence  of  inflammation, 
or  of  any  thing  that  is  accidental : and  therefore,  if  it  is  not  accomplifhed 
at  the  proper  time,  the  difficulty  of  bringing  about  an  union  of  the  part  is 
much  greater ; as  in  children  who  have  had  the  fac  kept  open  by  a turn  of 
the  intefline  falling  down  into  the  fcrotum  immediately  after  the  teflis. 
This  looks  as  if  nature,  from  being  baulked  when  fhe  was  in  the 
humour  of  doing  her  work,  would  not,  or  could  not  fo  eafily  do  it  after- 
wards. I fhall  readily  grant  that  what  has  been  advanced  here  as  a proof 
of  the  doCtrine,  may  be  explained  upon  other  principles.  This  at  leaf! 
is  certain,  that  the  clofing  of  the  mouth,  and  of  the  neck  of  the  fac,  is 
peculiar  to  the  human  fpecies ; and  we  muft  fuppofe  the  final  caufe  to 
be  the  prevention  of  ruptures,  to  which  men  are  fo  much  more  liable 
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than  beafts,  from  their  eredt  ftate  of  body.  In  fome  cafes  the  aperture 
of  the  fac  is  not  entirely  clofed,  allowing  a fluid  to  pafs  down  and  form 
a hydrocele,  which  fluid  upon  preffure  can  be  fqueezed  back  into  the> 
belly;  cafes  of  this  kind  fometimes  give  the  idea  of  a gut  being  pro- 
truded, and  make  it  difficult  to  determine  the  exadt  nature  of  the  cafe. 

What  is  the  immediate  caufe  of  the  defcent  of  the  teftis  from  the 
loins  to  the  fcrotum  ? It  is  evident  that  it  cannot  be  the  compreffive 
force  of  refpiration,  becaule  commonly  the  telTis  is  in  the  fcrotum  before 
the  child  has  breathed ; that  is,  the  effedt  has  been  produced  before  the 
fuppofed  caufe  has  exifted.  Is  the  teftis  pulled  down  by  the  cremafter 
mufcle  ? I can  hardly  fuppofe  that  it  is ; becaufe,  if  that  was  the  cafe, 
I fee  no  reafon  why  it  fhould  not  take  place  in  the  hedge-hog,  as  well 
as  in  other  quadrupeds ; and  if  the  mufculus  teftis  had  this  power,  it 
could  not  bring  it  lower  than  the  ring  of  the  mufcle. 

Why  do  the  teftes  take  their  blood- veftels  from  fuch  diftant  trunks  ? 
Thofe  phj^iologifts,  who  have  puzzled  themfelves  about  the  folution  of 
this  queftion,  have  not  confidered,  that  in  the  firft  formation  of  the  body, 
the  teftes  are  fituated,  not  in  the  fcrotum,  but  immediately  below  the 
kidneys ; and  that  therefore  it  was  very  natural  that  their  blood-veflels 
fhould  rife  in  the  fame  manner  as  thofe  of  the  kidneys,  but  a little  lower. 
The  great  length  of  the  fpermatic  veftels  in  the  adult  body  will  no 
doubt  occafion  a more  languid  circulation,  which,  we  may  fuppofe,  was 
the  intention  of  nature. 

The  fttuation  of  the  teftis  in  the  foetus  may  likewife  account  for  the 
contrary  directions  of . the  epididymis  and  of  the  vas  deferens  in  adult 
bodies,  though  thefe  two  in  reality  make  only  one  excretory  canal.  In 
the  foetus  the  epididymis  begins  at  the  upper  end  of  the  teftis ; and 
it  is  natural,  conftdering  it  as  an  excretory  tube,  that  it  fhould  run 
downwards.  And  it  is  as  natural  that  the  reft  of  the  tube,  which  is 
called  vas  deferens,  fhould  turn  inwards  at  the  lower  end  of  the  teftis, 
becaufe  that  is  its  moft  diredt  courfe  to  the  neck  of  the  bladder.  Thus 
we  fee  that  in  the  foetus  the  excretory  dudt  is  always  paffing  down- 
wards. But  the  teftis  is  diredted  in  its  defcent  by  the  gubernaculum ; 
and  this  is  firmly  fixed  to  the  lower  parts  of  the  teftis  and  epididymis, 

and 
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and  to  the  beginning  of  the  vas  deferens,  and  thence  muft  keep  thofe 
parts  invariable  in  their  lituation  with  refped  to  one  another : and  there- 
fore in  proportion  as  the  teftis  defcends,  the  vas  deferens  mud:  afcend  from 
the  lower  end  of  the  teftis ; and  it  muft,  from  the  paftage  through  the  ab- 
dominal mufcles  down  to  the  teftis,  run  parallel  with  the  fpermatic  veffels. 

The  teftis,  its  coats,  and  the  fpermatic  chord,  are  fo  often  concerned  in 
fome  of  the  moft  important  difeafes  and  operations  of  furgery,  particularly 
in  the  bubonocele  and  hydrocele,  that  their  ftrudure  has  been  examined 
and  deferibed  by  the  furgeons,  as  well  as  by  the  anatomifts,  of  every  age. 
Yet  the  deferiptions  of  the  cleared:  and  bed:  writers  upon  the  fubjed  differ 
fo  much  from  one  another,  and  many  of  them  differ  fo  much  from  what 
is  obvious  and  demonftrable  by  difledion,  that  it  would  feem  difficult  to 
account  for  fuch  a variety  of  opinions.  The  very  different  ftate  of  the 
parts  in  the  quadruped,  and  in  the  human  body,  no  doubt,  muft  have  oc- 
cafioned  error  and  confufion  among  the  writers  of  more  antient  times, 
when  the  parts  of  the  human  body  were  deferibed  from  diffedions  and  ob- 
fervations  made  principally  upon  brutes : and  the  circumftances  in  the 
ftrudure  of  the  parts,  which  are  peculiar  to  the  foetus,  having  been  im~ 
perfedly  underftood,  we  may  fuppofe,  has  likewife  contributed  to  make 
perplexity  and  contradidion  among  authors. 

Baron  Haller,  in  his  Opufcula  Pathologica,  has  obferved,  that  in  infants, 
fometimes  the  inteftine  falls  down  into  the  ferotum  after  the  teftis,  or  along 
with  it,  and  occafions  what  he  calls  the  hernia  congenita.  In  fuch  a cafe 
the  hernial  fac  is  formed  before  the  inteftine  falls  down,  as  that  ingenious 
anatomift  has  obferved.  There  are  befides  two  ^ery  peculiar  circumftan- 
ces in  a rupture  of  this  kind ; the  inteftine  is  always  in  immediate  contad 
with  the  teftis,  and  there  is  no  tunica  vaginalis  propria  teftis.  The  ftruc- 
ture  of  the  parts  in  the  foetus  explains,  in  the  moft  fatisfadory  manner, 
both  thofe  circumftances,  however  extraordinary  they  muft  appear  to  a 
man  who  is  only  converfant  with  the  ftrudure  of  the  parts  in  fubjeds  of 
a more  advanced  age  : and  indeed  it  is  fo  clear  that  it  needs  no  illustration. 
I may  obferve,  however,  that  the  hernia  congenita  may  happen,  not  only 
by  the  inteftine  falling  down  to  the  teftis  before  the  aperture  of  the  fac  be 
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clofed,  but  perhaps  afterwards : for  when  the  fac  has  been  but  recently 
clofed,  it  feems  pofiible  enough  that  violence  may  open  it  again. 

It  mult  likewife  be  obvious  to  every  anatomift,  who  examines  the  Hate 
of  the  teftis  in  children  of  different  ages,  that  the  mouth  and  neck  only  of 
the  fac  clofe  up,  and  that  the  lower  part  of  the  fac  remains  loofe  around 
the  teftis,  and  makes  the  tunica  vaginalis  propria.  Whence  it  is  plain  that 
this  tunic  was  originally  a part  of  the  elongated  peritoneum  : and  as  that 
tunic  is  undoubtedly  the  feat  of  the  true  hydrocele,  it  is  alfo  plain  that  the 
hernia  congenita  and  the  true  hydrocele  cannot  exift  together  in  the  fame 
fide  of  the  fcrotum  j for  when  there  is  a hernia  congenita,  there  is  no 
other  cavity  than  that  of  the  hernial  fac  y and  that  cavity  communi- 
cates with  the  general  cavity  of  the  abdomen. 

The  obfervations,  contained  in  the  twa  laft  paragraphs,  occurred  to 
my  brother  upon  reading  Baron  Haller’s  Opufcula  Pathologica,  and  gave 
rife  to  my  inquiries  upon  this  fubjedt. 

Having  given  an  account  of  the  fituation  of  the  tefticles  in  the  foetus, 
of  their  defcent,  and  the  circumftances  attending  it,  I fhall  next  confider 
the  cafes  where  this  change  takes  place  in  one  or  both  tefticles  later  than 
the  ufual  or  natural,  time and  having  taken  notice  of  the  confequences  of 
this  defcent  when  it  happens  at  fo  late  a period,  I fhall  proceed  to  mention 
thofe  cafes  in  which  the  tefticles  never  pafs  out  of  the  abdomen. 

I have  laid,  that  the  early  coming  down  of  the  tefticles,  and  doling  of 
the  mouth  of  the  fac,  by  ufially  taking  place  before  birth,  hinder  the 
defeent  of  any  part  of  the  abdominal  vifcera  ; but  when  the  tefticles  re- 
main in  their  firft  fituation  beyond,  this  period,  thefe  advantages  are  loft  • 
a part  of  the  inteftines  or  epiploon  being  liable  to  defcend  along  with  them. 

The  firft  or  natural  procefs,  in  feme  inftances,  not  having  been  begun, 
©r  having  been  interrupted  before  birth,  it  becomes  afterwards  very  uncer- 
tain when  the  defcent  will  be  compleated  j yet  I think  the  completion 
moft  frequently  happens  between  the  years  of  two  and  ten^,  while  the  per- 
fen  is  young  and  growing,  being  feldom  delayed  beyond;  the  age  of  puberty .. 

It  is  not  eafy  to  afcertain  the  caufe  of  this  failure  in  the  defcent  of  the 
tefticle  y but  I am  inclined  to  fufped:  that  the  fault  originates  in  the  tef- 
ticles themfelves  y it  is  however  certain  that  the  tefticle  which  has  corn- 
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pleated  its  defcent,  is  the  larged:,  which  is  more  evident  in  the  quadruped 
than  in  the  human  fubjed;  as  in  thefe  we  can  have  an  opportunity  of 
examining  the  parts  when  we  pleafe,  and  can  determine  how  fmall,  in 
comparifon  with  the  other,  that  tefticle  is  which  has  exceeded  the  ufual 
time  of  coming  down ; it  never  defcends  fo  low  as  the  other. 

The  defcent  of  that  tefticle  is  very  flow,  which  is  not  compleated  before 
birth,  often  requiring  years  for  that  purpofe ; it  fometimes  never  reaching 
the  fcrotum,  efpecially  the  lower  part  of  it.  There  is  oftner  I believe  an 
inequality  in  the  fltuation  of  the  two  tefticles  than  is  commonly  imma- 
gined ; they  are  feldom  equally  low  in  the  fcrotum ; and  I am  of  opinion 
that  the  lowed:  is  the  moft  vigorous,  having  taken  the  lead  readily  and 
come  to  its  place  at  once  : the  part  where  it  meets  with  the  greateft 
difficulty  in  its  defcent,  is  in  the  diviiion  of  the  tendon  of  the  external 
oblique  mufcle,  called  the  ring. 

How  far  an  ered  pofftion  of  body,  the  adion  of  the  abdominal 
mufcles,  and  the  etffed  produced  upon  the  contents  of  the  abdomen  in 
breathing,  may  contribute  mechanically  to  the  defcent  of  the  tefticles 
when  the  natural  operations  of  the  animal  ceconomy  have  failed,  I will 
not  pretend  to  decide;  but  when  we  fee  thefe  combined  adions  produ- 
cing an  unnatural  defcent  of  a portion  of  inteftine,  we  may  conceive 
that  they  are  likewife  capable  of  contributing  to  the  defcent  of  the 
tefticle. 

When  the  tefticle  has  remained  in  the  cavity  of  the  abdomen  beyond 
the  ufual  time,  it  is  impoflible  to  fay  whether  the  difpoiition  for  do- 
ling up  the  paflage,  after  it  has  palled  out,  is  in  fome  meafure  loft  opr** 
not ; but  when  it  comes  down  after  birth,  we  can  eaffly  fuppofe  fome 
portion  of  inteftine  or  epiploon  more  ready  to  defcend  and  prevent  the  do- 
ling of  the  mouth  of  the  fac,  than  before  the  child  was  born  when  no  fuch 
adions  had  taken  place ; we  Ihould  therefore  watch  this  defcent  of  the 
tefticle,  and  endeavour  by  art  to  procure  that  union  which  the  natural 
powers  are  either  not  difpofed  to  perform,  or  are  prevented  from  compleat- 
ing  by  the  defcent  of  other  parts.  But  art  Ihould  not  be  uied  too  foon, 
nor  till  the  tefticle  has  got  a little  way  below  the  ring.  As  this  progrefs 
is  very  flow,  efpecially  when  the  tefticle  is  creeping  through  the  ring,  a 
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doubt  often  arifes  in  the  mind,  whether  it  is  better  entirely  to  prevent  its 
paffage,  or  to  affift  it  by  exercife  or  other  means  ; it  would  certainly  be  the 
bed:  practice  to  affift  it  if  that  could  be  done  effectually.  When  it  has  got 
upon  the  outlide  of  the  tendon  it  in  general  can  be  eafily  pufhed  up  again 
into  the  abdomen ; and  in  thefe  two  fituations  it  will  fometimes  play  back- 
wards and  forwards,  for  years,  without  ever  coming  low  enough  to  allow 
of  the  ufepf  artificial  means  to  prevent  its  defcent,  or  to  prevent  a rupture. 
In  this  cafe  it  becomes  difficult  to  determine  what  ffiould  be  done  ; but 
4 from  what  I have  feen  I ffiould  be  inclined  to  wait  the  defcent  and  give  it 
every  affiftance  in  my  power.  Indeed  in  all  cafes  I would  advife  waiting 
with  patience ; for  in  moft  of  thofe  which  I have  feen,  years  have  elapfed 
from  the  firft  appearance  of  the  tefticle  under  the  ring  of  the  abdominal 
mufcle  before  it  has  reached  that  fituation  in  which  we  may  fafely  apply 
a trufs.  I never  perceived  that  any  inconvenience  arofe  from  waiting ; and 
the  danger,  if  there  is  any,  may  be  in  fome  degree  avoided.  I have  always, 
recommended  moderate,  not  violent  exercife. 

When  the  tefticle  has  got  fome  way  below  the  ring  then  the  cafe  is  to 
be  treated  as  an  inguinal  hernia,  and  a trufs  applied  upon  the  ring  above 
the  tefticle  j taking  care  the  tefticle  is  not  injured  by  it : but  as  this  gene- 
rally happens  at  too  early  a period  for  the  patients  themfelves  to  be  able  to 
attend  to  it,  it  becomes  the  more  neceffary  that  the  furgeon  who  is  em- 
ployed ffiould  be  very  attentive,  and  that  thofe  who  have  the  charge  of 
their  education  ffiould  watch  them  with  particular  care. 

If  it  is  thought  advifable  to  prevent  the  tefticle  from  coming  down,  a 
trufs  is  equally  adapted  for  that  purpofe,  as  for  preventing  the  defcent  of 
an  inteftine  where  there  is  an  hernial  fac. 

It  lometimes  happens  that  one  of  the  tefticles  remains  in  the  cavity  of 
the  abdomen  through  life,  never  affuming  the  difpofition  to  change  its 
fituation  ; when  this  happens,  the  perfon  naturally  concludes  that  he  has 
only  one  tefticle ; and  it  can  only  be  known  that  he  had  two  by  an  exami- 
nation of  thefe  parts  after  death  : it  is  however  poffible  in  fame  inftan- 
ces  that  one  may  be  wanting;  but  if  we  are  to  reafon  from  analogy,, 
we  muft  fuppofe  this  very  feldom  to  be  the  cafe.  As  it  is  a very  com- 
mon circumftance  for  many  quadrupeds  to  have  only  one  tefticle  in  the 
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fcrotum,  and  in  fuch  which  are  killed  for  food,  and  from  that  circum- 
ftance  come  more  particularly  under  obfervation,  we  in  general  find  the 
other  in  the  cavity  of  the  abdomen;  and  in  fome  inftances  they  are 
both  found  lying  in  that  cavity. 

When  both  tefticles  remain  through  life  in  the  belly,  I believe  that 
they  are  exceedingly  imperfeCt,  and  irlcapable  of  performing  the  natural 
functions  of  thofe  organs ; and  this  imperfection  prevents  the  difpofition 
for  their  defcent  taking  place.  They  are  more  defective  than  thofe  which 
are  late  in  coming  into  the  fcrotum.  This  is  very  evident  in  the  quad- 
ruped, for  in  them  the  tefiicle  which  has  reached  the  fcrotum  is  con- 
fiderably  larger  than  that  which  remains  in  the  abdomen.  It  is  pro- 
bable that  it  is  a tendency  towards  an  hermaphrodite,  the  tefiicle  feldom 
being  well  formed.  In  fuch  cafes  nothing  is  to  be  done  by  art ; as  it 
is  not  pofiible  to  give  the  fiimulus  of  perfection  to  fuch  tefticles,  which 
I believe  is  neceflary  to  make  them  afiiime  the  difpofition  which  is  re- 
quifite  for  their  defcent ; and  the  ring  of  the  external  oblique  mufcle  is 
probably  lefs  liable,  in  thefe  infiances,  to  allow  of  the  defcent  of  a 
portion  of  inteftine  than  where  the  tefticles  have  pafied  through  it ; 
fuch  perfons  being  perhaps  more  fecure  from  accidents  of  this  kind  than 
if  they  had  been  more  perfectly  formed. 

That  the  defcriptions  which  I have  given  may  be  better  underftood  I 
have  annexed  three  figures  that  were  carefully  taken  from  nature. 
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THE  firfl:  figure  reprefents  the  teftes  within  the  abdomen,  in  an  abortive 
foetus  of  about  fix  months.  All  the  inteftines,  except  the  reCtum, 
are  removed ; and  the  peritonaeum  in  moft  places  is  left  upon  the  furfaces 
which  it  covers,  fo  that  the  parts  have  not  that  fharpnefs  and  diftinCt  ap- 
pearance which  might  have  been  given  to  them  by  difieCtion. 

A The  upper  part  of  the  objeCt,  covered  with  a cloth. 

BB  The  thighs. 

C The  penis. 

D The  fcrotum. 

E The  flap  of  the  integuments,  abdominal  mufcles,  and  peritonaeum, 
turned  back  over  the  right  os  ilium  to  bring  the  teftis  into  view. 

F The  flap  of  the  Ikin  and  cellular  membrane  of  the  left  fide  difpoled  in 
the  fame  manner.  - A 

G The  flap  of  the  abdominal  mufcles  and  of  the  peritonaeum  of  the  left 
fide  turned  back  over  the  fpine  of  the  os  ilium.  The  lower  part  of 
this  flap  is  cut  away,  in  order  to  fhew  the  ligament  of  the  teftis 
pafiing  down  through  the  ring  into  the  fcrotum. 

HH  The  lower  part  of  each  kidney. 

I The  projection  formed  by  the  lower  vertebrae  lumborum,  and  by  the 
bifurcation  of  the  aorta  and  vena  cava. 

K The  reCtum  filled  with  meconium,  and  tied  at  its  upper  part  where  the 
colon  was  cut  away. 

L That  branch  of  the  inferior  mefenteric  artery  which  was  going  to  the 
colon. 

M The  lower  branch  of  the  fame  artery,  which  went  down  into  the  pel- 
vis behind  the  reCtum. 

N The  lower  part  of  the  bladder,  that  part  of  it  which  is  higher  than 
the  ofla  pubis  in  fo  young  a foetus  being  cut  away. 

OO  The  hypogaftric  or  umbilical  arteries  cut  through,  where  they  were 
turning  up  by  the  fides  of  the  bladder  in  their  way  to  the  navel. 

PP  The  ureter  of  each  fide  pafiing  down  before  the  pfoas  mufcle  and  iliac 
veflels,  in  its  courfe  to  the  lower  part  of  the  bladder. 
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QCWThe  fpermatic  arteries  running  a little  ferpentine. 

RR  The  teftes  fituated  before  the  pfoae  mufcles,  a little  higher  than  the 
inguina.  In  this  figure  the  interior  edge  of  the  teftis  is  turned  a 
little  outwards,  to  £how  the  fpermatic  vefiels  coming  forwards  to 
the  pofterior  edge  of  the  teftis,  in  the  duplicature  of  the  perito- 
naeum : which  duplicature  connects  the  teftis,  inclofes  its  vefiels, 
and  gives  it  an  external  fmooth  coat,  much  after  the  fame  manner 
as  the  duplicature  of  the  mefentery  connects  the  inteftinc,'  conveys 
its  vefiels,  and  gives  it  a polifhed  covering. 

The  beginning  of  the  epididymis  is  feen  at  the  upper  end  of  the 
teftis,  from  which  it  runs  down  on  the  outfide  (and  therefore  in  this 
view  behind  the  body)  of  the  teftis. 

SS  The  vas  deferens  of  each  fide  pafiing  acrofs,  in  a ferpentine  courfe, 
from  the  extremity  of  the  epididymis  at  the  outfide  of  the  lower  end 
of  the  teftis,  and  then  before  the  lower  part  of  the  ureter,  in  its  way 
to  the  veficula  feminalis. 

TT  What  I have  called  the  gubernacula  or  ligaments  of  the  teftes  in  a 
foetus.  On  the  left  fide  this  ligament  is  entire,  fo  that  it  is  feen 
going  down  from  the  lower  end  of  the  teftis,  through  the  ring  of 
the  mufcle,  into  the  fcrotum  : but  on  the  right  fide  its  upper  and 
forepart  is  cut  away,  that  the  continuity  of  the  epididymis  and  vas 
deferens  may  be  feen ; and  no  more  of  the  ligament  is  exhibited 
than  what  is  fituated  within  the  cavity  of  the  abdomen. 

N.  B.  The  lower  part  of  the  ligament,  as  it  is  feen  in  the  right  fide  of 
this  figure,  lies  fo  loofe  in  the  paflage  through  the  mufcles,  and  is 
there  fo  loofely  covered  by  the  peritonaeum,  that,  when  the  teftis  is 
pulled  up,  more  of  the  ligament  is  feen  within  the  cavity  of  the  ab- 
domen, and  then  the  peritonaeum  is  made  tight  and  fmooth  at  that 
place;  but,  on  the  contrary,  when  the  fcrotum  is  pulled  downwards 
the  lower  part  of  the  ligament  is  dragged  fome  way  down  through 
the  pafiage  in  the  mufcles,  and  the  loofe  peritonaeum  is  carried  along 
with  it ; fo  that  then  there  is  a fmall  elongation  of  that  membrane, 
with  an  orifice  from  the  cavity  of  the  belly,  like  the  mouth  of  a 
fmall  hernial  fac,  on  the  forepart  of  the  ligament. 
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THE  fecond  figure  reprefents  nearly  the  fame  parts  in  a foetus,  fome- 
what  older,  in  order  to  fhew  the  ftate  of  the  teftes  when  they 
have  recently  defcended  from  the  abdomen  into  the  fcrotum.  The  fmall 
inteftines  are  removed,  and  the  large  inteftines  are  left  in  their  natural 
fituation. 

A A The  liver,  in  out-lines. 

BB  The  thighs,  unfinifhed. 

C The  penis. 

D The  middle  part  of  the  fcrotum ; on  each  fide  of  which  the  forepart 
of  the  fcrotum  is  cut  away,  that  the  teftes  may  be  feen. 

EE  The  two  flaps  of  the  fldn  and  of  the  cellular  membrane  differed  off 
from  the  lower  part  of  the  abdomen,  and  turned  down  upon  the 
thighs. 

F The  inteftinum  ccecum. 

GG  The  appendicula  coeci  vermiformis. 

H The  arch  of  the.  colon. 

I The  turn  of  the  colon  under  the  fpleen. 

K The  colon  paflangjfown  on  the  outfide  of  the  left  kidney. 

L The  laft  turn  of ’the  £qlpn,  commonly  called  its  figmoeid  flexure,  which 
in  adults  is  featqd  qfiite  in  the  cavity  of  the  pelvis. 

M The  beginning.  oLt^4e<ftum. 

N Part  of  the  abdominal  mufcles  of  the  right  fide,  with  the  fmooth  in- 
verting peritonaeum,  turned  back  over  the  fpine  of  the  os  ilium. 

OO  The  lower  part  of  the  obliquus  externus  mufcle  of  the  left  fide. 

P The  lower  part  of  the  recftus  mufcle  of  the  right  fide,  turned  outwards, 
and  towards  the  left  fide,  fo  that  the  epigaftric  artery  is  feen  going 
to  the  infide  of  that  mufcle. 

QJThe  forepart  of  the  bladder. 

R The  urachus,  as  it  is  called. 

S The  crural  veffels  coming  into  the  thigh  from  behind  the  ligamentum 
Fallopii. 
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T The  external  appearance  of  the  fpermatic  rope  of  the  left  fide. 

U The  external  appearance  of  the  teftis,  when  its  tunica  vaginalis,  or 
procefs  of  the  peritonaeum,  is  a little  diftended  with  air  or  water 
poured  into  it  from  the  cavity  of  the  abdomen. 

V The  right  teftis,  brought  fully  into  view  by  laying  open  the  procefs  of 

the  peritonaeum  in  its  whole  length. 

W The  epididymis  of  the  fame  fide. 

XX  The  fpermatic  veifels. 

Y The  vas  deferens.  N.  B.  The  peritonaeum  lies  before  the  fpermatic 

veifels  and  vas  deferens,  or  covers  them  within  the  abdomen ; and 
its  procefs  or  elongation  covers  them  in  the  fame  manner  all  the 
way  from  the  abdominal  mufcles  downwards ; fo  that  if  the  intef- 
tine  flips  down  after  the  teftis  in  a foetus  it  muft  be  placed  before 
the  fpermatic  veifels  and  vas  deferens. 

Z The  ureter. 

& The  remains  of  the  gubernaculum  or  ligament  which  bound  and  con- 
duced the  teftis  to  the  fcrotum. 

N.  B.  It  is  evident  that  part  of  the  peritonaeum,  which  in  this  figure, 
is  carried  down  in  the  form  of  a hernial  fac  to  a little  below  the 
teftis,  lies  before  the  teftis,  epididymis,  fpermatic  veifels,  and  vas 
deferens,  and  that  it  covers  thofe  parts  in  the  fame  manner  as  it 
covers  the  abdominal  vifeera,  viz.  the  pofterior  part  of  the  fac  (fup- 
poling  the  fac  to  be  cut  lengthways  into  two  halves)  is  united  with 
them,  and  gives  them  a fmooth  furface,  while  the  anterior  half  of 
the  fac  lies  loofe  before  them,  and  may  be  removed  to  fome  diftance 
from  them,  as  when  the  fac  is  diftended  with  water. 
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PLATE  III. 

THE  third  figure  reprefents  the  teftes,  &c.  in  the  fame  fubjedt ; all 
the  parts  above  the  ofla  ilium  being  cut  away,  and  the  abdominal 
mufcles  and  the  bladder  being  turned  downwards. 

AA  The  thighs,  unfiniftied. 

B The  penis. 

C The  middle  part  of  the  fcrotum,  its  lateral  parts  being  removed  to  fhow 
the  teftes. 

DD  The  fkin  and  cellular  membrane  of  the  abdomen  turned  down  over 
the  thighs. 

EE  Part  of  the  abdominal  mufcles  and  peritonaeum  turned  down  at  each 
groin. 

FF  The  peritonaeum  covering  the  iliacus  internus  mufcle  of  each  fide. 

G The  inteftinum  redtum  filled  with  meconium. 

H The  bladder  with  the  umbilical  artery  on  each  fide  of  it,  turned  a little 
forwards  over  the  fymphyfis  of  the  pubes. 

II  The  ureters  pafling  over  the  iliac  veflels  to  the  pelvis. 

K The  right  teftis  expofed,  as  in  Fig.  II.  V.  W.  XX.  Y. 

L The  left  teftis  inclofed  in  the  procefs  of  the  peritonaeum.  See  Fig.  II.  U. 
M The  Tpermatic  veflelsv:  of  the  feft  fide,  feen  through  the  peritonaeum 
which  covers  them,  in  their,  defcent  through  the  abdominal  mufcles 
at  the  groin. 

N The  left  vas  deferens  feen  through  the  peritonaeum,  in  its  paflage  from 
the  mouth  of  the  fac  to  the  pofterior  part  of  the  bladder. 

O The  mouth  or  aperture  of  the  procefs  of  the  peritonaeum,  whereby  its 
mouth  or  cavity  communicates  with  the  general  cavity  of  the  belly. 
This  aperture  clofes  up,  and  the  membrane  becomes  fmooth  at  this 
place,  when  the  foetus  grows  a little  older  unlefs  when  the  gut  falls 
down  after  the  teftis,  and  keeps  it  open.  In  that  cafe  it  makes  the 
mouth  of  the  hernial  fac. 

P The  left  epigaftric  artery  branching  upon  the  infide  of  the  redtus  muf- 
cle, which  is  here  turned  downwards  and  outwards.  This  artery 
is  always  fituated,  as  in  this  figure,  on  the  infide  of  the  mouth  of 
the  hernial  fac,  or  paflage  of  the  fpermatic  veflels. 
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PLATE  IV. 

ASide  view  of  the  pelvis  of  a young-  ram,  to  fhow  the  right  tefticle 
remaining  in  the  cavity  of  the  abdomen,  after  the  left  had  come 
down,  but  which  is  removed  with  that  half  of  the  pelvis. 

The  tefticle  which  lies  in  the  loins  is  flatter  than  common,  and  is  only 
attached  by  one  edge,  which  is  principally  by  the  epididymis ; there  is 
alfo  a ligament  pafling  from  the  upper  part  of  the  common  attachment 
which  binds  the  tefticle  to  the  pofterior  part  of  the  abdominal  mufcles ; 
this  is  analogous  to  the  ligament  that  attaches  the  ovarium  to  the  fame 
part  in  the  female  quadruped. 

The  epididymis  pafles  along  the  outer  or  pofterior  edge  ; and  at  the 
lower  part  becomes  larger  and  pendulous,  making  a little  tvvift  upon  itfelf 
where  it  becomes  vas  deferens. 

The  vas  deferens  is  a little  contorted,  and  pafles  down  obliquely  over 
the  pfoas  mufcle  to  the  bladder. 

From  the  lower  end  of  the  tefticle  there  is  a ridge  continued  along  the 
pfoas  mufcle  through  the  abdominal  ring,  going  on  to  the  fcrotum,  which 
is  moft  probably  the  gubernaculum  ; but  it  was  fo  much  covered  by  a hard 
fuety  fat,  that  I could  not  exadtly  afcertain  its  ftrudture  : at  the  lower 
part  of  this  ridge,  about  an  inch  and  half  from  the  ring,  I found  the  ter- 
mination of  the  cremafter,  which  was  a tolerable  large  mufcle  ; part  of 
its  fibres  feemed  to  arife  in  common  with  the  internal  oblique ; while 
the  reft  appeared  to  come  from  the  pfoas  and  iliacus  internus  behind 
it ; the  outer  portion  pafled  inwards  and  downwards,  and  fpread  upon  the 
forepart  of  the  ridge,  or  gubernaculum,  where  the  greateft  part  of  its 
fibres  were  loft,  and  the  reft  of  them  were  continued  into  the  back  part 
of  it.  The  pofterior  portion  got  upon  the  infide  of  the  ridge  and  was  loft 
in  the  fame  manner  as  the  former. 

A The  infide  of  the  thigh,  only  having  the  outline  drawn. 

BB  The  infide  of  the  abdominal  mufcles  fpread  out. 

C The  fymphyfis  of  the  os  pubis. 


E 


D The 
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D The  mufcles  of  the  thigh  cut  through  at  their  origin  where  they  arife 
from  a middle  tendon. 

E The  lower  end  of  the  right  kidney. 

F G The  iliac  veffels  expofed  to  fhow  their  fituation. 

H The  remains  of  the  umbilical  artery. 

I The  urinary  bladder. 

K The  body  of  the  right  tefticle,  with  the  ramifications  of  the  veins  upon 
the  furface. 

L The  epididymis. 

M The  vas  deferens. 

N The  veficulae,  commonly  called  feminales. 
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OBSERVATIONS  ON  THE  GLANDS  SITUATED 
BETWEEN  THE  RECTUM  AND  BLADDER, 
CALLED  VESICULJE  SEMINALES. 

f jpHE  bags  fituated  between  the  bladder  and  redum  in  the  male  of 

A fome  animals,  which  are  commonly  called  veficulae  feminales,  have 
been  conlidered  as  refervoirs  for  the  femen,  fecreted  by  the  tedicles  in  the 
fame  manner  as  the  gall-bladder  is  fuppofed  to  be  a refervoir  for  the  bile. 
Phyfiologids  mufl  have  been  led  to  this  opinion  from  obferving  that,  in 
the  human  fubjed  their  duds  communicate  with  the  vafa  deferentia 
before  their  termination  in  the  urethra.  This  communication  was  fup- 
pofed to  allow  the  femen,  when  not  immediately  wanted,  to  pafs  into 
thefe  bags  from  the  vafa  deferentia  by  a fpecies  of  regurgitation.  But 
more  accurate  obfervations  refpeding  their  ftrudure  and  contents  in  the 
human  fubjed,  and  on  fimilar  parts  in  other  animals  fuppofed  to  anfwer 
the  fame  purpofe,  joined  to  the  circumftance  of  their  not  being  found  in 
every  clafs,  induced  me  to  conclude  that  this  opinion  was  erroneous. 
To  throw  as  much  light  upon  this  fubjed  as  poffible,  I made  a number 
of  experiments,  and  availed  myfelf  of  every  opportunity  which  offered  of 
examining  whatever  could  in  any  way  elucidate  the  point ; and  from  what 
I have  been  able  to  colled,  I think  it  will  appear  that  they  do  not  ferve 
the  purpofe  of  refervoirs  of  the  femen. 

To  proceed  regularly  with  my  invedigation,  I fhall  begin  by  compa- 
ring the  contents  of  thefe  veficulae  with  the  femen  as  it  is  emitted  from 
the  penis  of  a living  man  : from  which  comparifon  it  appears  that  the 
two  fecretions  are  very  different  in  their  fenfible  properties  of  colour  and 
fmell ; and  although  the  femen  which  conditutes  the  fird  part  of  the 
emiffion  is  evidently  different  from  the  laft,  yet  every  part  of  it  is  unlike 
the  mucus  found  in  thefe  veficulas. 

The  femen  firft  difcharged  from  the  living  body  is  of  a bluifh  white 
colour,  in  confidence  like  cream,  and  fimilar  to  what  is  found  in  the 

E 2 vafa 
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vafa  deferentia  after  death  : while  that  which  follows  is  fomewhat  like 
the  common  mucus  of  the  nofe,  but  lefs  vifcid.  The  lemen  becomes 
more  fluid  upon  expofure  to  the  air,  particularly  that  firft  thrown  out ; 
which  is  the  very  reverie  of  what  happens  to  fecretions  in  general.  The 
fmell  of  the  femen  is  maukiih  and  unpleafant,  exadtly  refembling  that  of 
the  farina  of  the  Spaniih  chefnut.  The  tafte  is  at  firft  infipid ; yet  there 
is  fomewhat  of  pungency  in  it,  which  after  fome  little  time  flimulates 
and  excites  a degree  of  warmth  in  the  mouth.  The  fluid  contained  in 
thefe  veficulae,  in  a dead  body,  is  of  a brownifh  colour,  and  often  varies 
in  its  confiftence  in  different  parts  of  the  bag,  as  if  not  well  mixed.  Its 
fmell  does  not  refemble  that  of  the  femen  ; and  it  does  not  become  more 
fluid  by  being  expofed  to  the  air. 

It  may  however  be  objected,  that  the  contents  of  the  veficulae  are  ge- 
nerally found  in  a putrid  ftate,  and  have  by  that  means  undergone  a 
change  in  their  fenfible  properties.  But  the  objection  is  readily  obviated 
by  comparing  this  fluid  with  that  in  the  vafa  deferentia  as  it  comes  from 
the  tefticles  of  the  fame  dead  body,  between  which  there  appears  to  be 
no  refemblance.  To  be  flill  more  certain  of  the  nature  of  the  contents  of 
thefe  veficulae,  than  was  poflible  from  the  examination  of  bodies  which 
had  been  dead  fome  time,  I took  an  opportunity  of  opening  a man  im- 
mediately after  his  death,  who  had  been  killed  by  a cannon-ball.  The 
fluid  in  the  veficulae  was  of  a lighter  colour  than  is  ufually  found  in  men 
who  have  been  dead  a confiderable  time y but  it  was  not  by  any  means 
like  the  femen  either  in  colour  or  fmell.  In  another  man  who  died  in- 
ftantaneoufly,  in  conlequence  of  falling  a confiderable  height,  and  whofe 
body  I infpe&ed  foon  after  the  accident,  I found  the  contents  of  the 
veficulae  of  a lightifli  whey  colour,  having  nothing  of  the  fmell  of  femen  y 
and  in  fo  fluid  a ftate  as  to  run  out  on  cutting  into  them. 

I have  likewife  examined  with  attention  a mucus  which  fome  men 
difcharge  upon  draining  hard  while  at  ftool,  or  after  throwing  out  the 
laft  drops  of  urine,  an  adtion  which  requires  a confiderable  exertion  of  the 
parts.  This  difcharge  is  generally  called  a feminal  weaknefs,  and  is 
I believe  commonly  fuppofed  to  be  the  femen*  y but  in  all  the  cafes  of 
* Vide  Treatife  on  the  Venereal  Diieafe,  page  197. 


this 


29 


ON  THE  GLANDS,  CALLED  VESICUL^  SEMINALES, 

this  kind  in  which  I have  been  confulted,  it  nearly  refembled  the  con- 
tents of  the  veficulae  in  the  dead  body ; perhaps  not  quite  of  fo  deep  a 
colour.  I endeavoured  in  vain  to  perfuade  a gentleman  who  had  this 
complaint,  that  the  difcharge  was  not  feminal ; till  by  examining  his 
own  femen,  and  comparing  it  with  that  mucus,  he  was  convinced  of  the 
difference.  This  gentleman  had  the  power  of  emitting  the  femen  in  the 
fame  quantity  as  ufual,  immediately  after  the  mucus  had  been  difcharged, 
which  is  a further  proof  that  this  fluid  is  not  femen  .* 

In  tlfcis  country  eunuchs  feldom  come  under  our  examination.  We 
have  fometimes  however  opportunities  of  opening  the  bodies  of  thofe 
who  have,  in  confequence  of  difeafe  or  accident,  loft  one  or  both  tefticles  ; 
and  feveral  fubjedts  of  this  kind  I have  infpedted  after  death.  Perfons 
who  have  only  lofl  one  tefticle  are  more  to  our  prefent  purpofe  than 
thofe  who  have  been  deprived  of  both.  For  it  is  to  be  prefumed  that 
fuch  men  have  afterwards  had  connexion  with  women,  and  confequently 
had  the  adtion  of  emiflion,  which  mull  have  emptied  the  veficuItE  of  the 
caftrated  fide,  if  thefe  had  contained  femen ; and  as  they  could  not  be 
replenifhed,  they  fhould  have  been  found  empty  after  death.  We  have 
alfo  in  fuch  cafes  an  opportunity  of  making  comparative  obfervations 
between  the  veflcula?  of  the  perfedt  and  thofe  of  the  imperfedl  fide.  In 
the  eunuch  fuch  emiflions  never  can  happen  ; for  the  tefticles  being  gone, 
the  natural  and  leading  ftimulus  is  loft ; therefore  if  in  them  the  veficulas 
were  found  full  after  death,  it  might  be  fuppofed  to  be  the  femen  which 
they  had  received  from  the  tefticles  before  caftration,  and  which  had 
remained  there  ever  fince.  But  as  caftration  is  in  fuch  cafes  ufually  per- 
formed on  children,  this  circumftance  fhould  rather  be  confidered  as  a 
proof  that  they  fecrete  their  own  mucus ; yet  it  is  probable  they  will 
neither  be  fo  large  nor  fo  full  in  them  as  in  the  perfedt  man ; for  I am  of 
opinion  that  they  are  connedted  with  generation ; and  that  if  the  confti- 
tution  is  deprived  of  that  power,  they  will  not  grow  to  the  full  fize. 
But  where  only  one  tefticle  is  removed,  its  lofs  does  not  in  the  leaft  affedt 

a The  difcharge  was  truly  fuppofed  to  be  the  contents  of  the  veficulae  ; and  it  being 
imagined  that  thofe  contained  femen,  according  to  this  reafoning,  the  difcharge  unift  be 
feminal. 

generation. 
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generation,  therefore  does  not  produce  any  change  in  the  veficula  of  that 
fide  from  which  the  tefticle  is  taken  ; becaufe  the  vehcula  does  not  depend 
upon  the  tefticle  for  its  fecretion,  but  upon  the  conftitution,  and  the  perfon 
being  capable  of  the  adtion  of  generation. 

A man  who  was  under  my  care  in  St.  George’s  Hofpital  for  a venereal 
complaint,  died  there,  and  was  difcovered  to  have  loft  his  right  tefticle. 
From  the  cicatrix  being  hardly  obfervable,  it  muft  have  been  removed 
home  conhderable  time  before  his  death ; and  the  complaint  for  which  he 
was  received  into  the  hofpital  is  a convincing  proof  that  he  had  connec- 
tion with  women  after  that  period. 

I infpedted  the  body  in  the  prefence  of  Mr.  Hodges,  the  houfe-furgeon, 
and  feveral  of  the  pupils  of  the  hofpital.  Upon  difiedting  out  and  exa- 
mining the  contents  of  the  pelvis,  with  the  penis  and  fcrotum,  I found 
that  the  vas  deferens  of  the  right  fide  was  fmaller  and  firmer  in  its  tex- 
ture than  the  other,  efpecially  at  that  end  next  to  the  abdominal  rings, 
near  to  the  part  that  had  been  cut  through  in  the  operation.  The  cel- 
lular membrane  furrounding  the  dudt  on  the  right  fide  was  not  fo  loofe  as 
on  the  left ; neither  were  the  veftels  which  ramified  on  the  right  veficula 
fo  full  of  blood.  But  upon  opening  the  veficula,  both  appeared  to  be 
filled  with  a kind  of  mucus  fimilar  to  that  which  is  found  in  other  dead 
bodies ; and  the  veficula  of  the  right  fide  was  rather  larger  than  that  on 
the  left.  Whatever  therefore  may  be  the  real  ule  of  thefe  veficulae,  we 
have  a proof  from  this  difiedtion,  that  in  the  human  fubjedt  they  do  not 
contain  the  femen. 

In  a man  who  died  in  St.  George’s  Hofpital  with  a very  large  bubono- 
cele, the  tefticle  of  that  fide  was  difcovered  to  have  almoft  loft  its  natural 
texture  from  the  preflure  of  the  hernial  fac  ; and  upon  examining  the 
tefticle  with  attention,  there  was  no  appearance  of  vas  deferens  till  we 
came  near  the  bladder,  where  it  was  almoft  as  large  as  ufual.  The  vefi- 
cula of  that  fide  was  found  to  be  as  full  as  the  other,  and  to  contain  the 
fame  kind  of  mucus. 

I extirpated  the  left  tefticle  of  a Frenchman  on  account  of  its  being 
difeafed.  He  was  a married  man,  and  died  about  a year  afterwards, 
having  been  extremely  ill  for  feveral  months  before  his  death.  On  ex- 
amining 
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4 mining  the  body,  the  veficulas  were  both  found  nearly  full ; more  efpe- 
cially  that  of  the  left  fide,  which  I fuppofe  might  be  accidental.  But 
upon  examining  the  vas  deferens  of  the  left  fide,  where  it  lies  along  the 
fide  of  this  bag,  and  where  it  has  a fimilar  ftrudture  with  the  veficul^, 
I found  it  filled  with  the  fame  kind  of  mucus  ; and  this  I believe  is 
always  the  cafe,  whether  the  tefticle  has  been  removed  or  not. 

A young  man,  a coachman,  who  had  a difeafe  in  his  left  tefticle,  had 
it  removed,  at  St.  George’s  Hofpital,  by  Mr.  Walker,  in  Auguft  1785; 
and  in  February  1786  he  returned  again  to  the  hofpital,  on  account  of 
uncommon  pains  all  over  him,  and  for  which  he  requefted  to  be  put  into 
the  warm  bath.  But  as  he  was  going  from  the  ward  to  the  bath  he 
dropped  down  and  died  almoft  immediately.  The  body  was  infpedted, 
with  a view  to  difcover  the  caufe  of  his  death  ; and  upon  an  examination 
of  the  veficulas,  the  bag  of  the  left  fide  was  as  full  as  that  on  the  right ; 
and  the  contents  in  both  were  exadtly  fimilar. 

In  difle&ing  a male-fubjedt,  in  the  year  1755,  for  a fide  view  of  the 
contents  of  the  pelvis,  I found  a bag  on  the  left  fide,  lying  contiguous  to 
the  peritonaeum,  juft  on  the  fide  of  the  pelvis  where  the  internal  iliac 
vefiels  divide  above  the  angle  of  reflection  of  the  peritonaeum  at  the  union 
of  the  bladder  and  reCtum.  The  left  vas  deferens  was  feen  paffing  on 
to  this  bag ; and  what  is  very  Angular,  that  of  the  right,  or  oppofite 
fide,  crofted  the  bladder  near  its  union  with  the  reCtum  to  join  it.  I 
traced  the  left  vas  deferens  down  to  the  tefticle  ; but  on  following  the 
right  through  the  ring  of  the  external  oblique  mufcle,  I difcovered  that 
it  terminated  at  once,  about  an  inch  from  its  paflage  out  of  the  abdomen, 
in  a blunt  point,  which  was  impervious.  On  examining  the  fpermatic 
chord  from  this  point  to  the  tefticle,  I could  not  find  any  vas  deferens  ; 
but  by  beginning  at  the  tefticle,  and  tracing  the  epididymis  from  its 
origin  about  half  way  along  where  it  lies  upon  the  body  of  the  tefticle, 

I found  that  it  at  firft  became  ftraight,  and  foon  after  feemed  to  terminate 
in  a point.  The  canal  at  this  part  was  fo  large  as  to  allow  of  being 
filled  with  quickfilver,  which  however  did  not  pafs  far,  fo  that  a portion 
of  the  epididymis  was  wanting  5 and  the  vas  deferens  for  nearly  the  whole 
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length  of  the  fpermatic  chord  of  the  right  fide/  On  the  left  fide  the 
vas  deferens  begun  where  the  epididymis  commonly  terminates  ; and  there 
was  a deficiency  of  nearly  an  inch  of  the  extremity  of  the  epididymis. b I 
then  difiefted  the  bag  above  mentioned,  which  proved  to  be  the  two  ve- 
ficulae  ; for  by  blowing  air  from  one  vas  deferens,  I could  only  inflate 
half  of  it ; and  from  the  other  vas  deferens,  the  other  half.  They  con- 
tained the  mucus  commonly  found  in  thefe  bags  ; but  upon  the  moft 
accurate  examination  I could  dilcover  no  du<5t  leading  from  them  to  the 
proftate  gland,  nor  any  remains  of  one. 

In  this  fubjedt  it  was  evident  that  there  was  no  communication  between 
the  vas  deferens  and  epididymis  ; nor  between  thefe  bags  and  the  urethra . 
The  caput  gallinaginis  had  the  common  appearance;  but  there  were  no 
orifices  to  be  feen.  The  tefticles  were  very  found,  and  the  dudts  from 
them  to  the  epididymis  were  very  manifeft  and  full  of  femen/ 

< ** 

1 Vide  plate  I,  fig/  I.  b Vide  plate  I,  fig.  2. 

c As  the  femen,  in  confequence  of  this  preternatural  formation  of  parts,  could  not  be 
Conveyed  to  the  urethra  in  the  ufual  way,  I conceived  it  poffible  that  there  might  be  another 
unnatural  conftrudtion  to  make  up  for  the  deficiency  in  the  vas  deferens,  and  therefore  exa- 
mined it  very  carefully  to  fee  if  there  were  no  fupernumerary  vafa  deferentia.  I was  led  to 
do  this  more  particularly  from  often  finding  parts  refembling  them  where  they  could  anfwer 
no  kind- of  purpofe.  By  a fupernumerary  vas  deferens,  I mean  a fmall  duct  which  fometimes 
arifes  from  the  epididymis,  and  paffes  up  the  fpermatic  chord  along  with  the  vas  deferens, 
and  commonly  terminates  in  a blind  end,  near  to  which  it  is  fometimes  a little  enlarged.  I 
never  found  this  dudt  go  on  to  the  urethra ; but  in  feme  inftances  have  feen  it  accompany  the 
vas  deferens  as  far  as  the  brim  of  the  pelvis.  There  is  no  abfolute  proof  that  this  is  a fuper- 
numerary vas  deferens  ; but  as  we  find  the  dudts  of  glands  in  general  very  fubjedt  to  fingu- 
larities,  and  that  there  are  frequently  fupernumerary  dudfs,  there  being  often  two  ureters  to 
one  kidney,  fometimes  diltindf  from  beginning  to  end  ; at  other  times  both  arifing  from  one 
pelvis.  Thefe  dudts,  arifing  from  the  epididymis,  I am  inclined  to  believe,  from  analogy,  are 
of  a nature  fimilar  to  the  double  ureters.  They  refemble  the  vas  deferens,  as  being  contin- 
uations of  fome  of  the  tubes  of  the  epididymis  ; are  convoluted  where  they  come  off  from  it ; 
and  afterwards  become  a ftraight  canal,  paffing  along  with  it  for  fome  way,  when  they  are 
commonly  obliterated. 

The  idea  of  their  being  for  the  purpofe  of  returning  the  fuperfluous  femen  to  the  circula- 
tion is  certainly  erroneous,  from  their  being  fo  feldom  met  with,  and  fo  very  feldom  continued 
further  than  the  brim  of  the  pelvis. 
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From  thefe  circumftances  we  have  a prefumptive  proof,  that  the  femen 
can  be  abforbed  in  the  body  of  the  tefticle,  and  in  the  epididymis  ; and 
that  the  veficulas  fecrete  a mucus  which  they  are  capable  of  abforbing 
when  it  cannot  be  made  ufe  of.  We  may  likewife  infer  from  what  has 
been  faid,  that  the  femen  is  not  retained  in  refervoirs  after  it  is  fecreted, 
and  kept  there  till  it  is  ufed ; but  that  it  is  fecreted  at  the  time  in  con- 
fequence  of  certain  affections  of  the  mind  ftimulating  the  tefticles  to 
this  adtion : for  we  find,  that  if  lafcivious  ideas  are  excited  in  the  mind, 
and  the  paroxyfm  is  afterwards  prevented  from  coming  on,  the  tefticles 
become  painful  and  fwelled  from  the  quantity  of  femen  fecreted  and  the 
encreafed  action  of  the  vefiels ; whiclj  pain  and  fwelling  is  removed  im- 
mediately upon  the  paroxyfm  being  brought  on  and  the  lemen  evacuated; 
but  if  that  does  not  take  place,  the  adtion  of  the  vefiels  is  ftill  kept  up, 
and  the  pain  in  the  tefticles  will  in  general  continue  till  the  paroxyfm  and 
evacuation  of  the  femen  is  brought  on,  which  renders  the  adt  complete ; 
without  which  a ftop  cannot  be  pulrto  the  adtion  of  the  vefiels  that  pro- 
duce the  fecretion,  nor  the  parts  be  allowed  to  fall  back  into  their  natural 
ftate.  There  is  at  this  time  no  fenfation  of  any  kind  felt  in  the  feat  of 
the  veficulae  feminales.  The  pain  in  the  tefticles,  in  confequence  of  being 
filled  with  femen  and  the  adtion  being  incomplete,  is  fometimes  fo  con- 
fiderable  as  to  make  it  necefiary  to  produce  an  evacuation  of  the  femen  to 
relieve  the  patient. 

It  may  be  obferved,  in  fupport  of  this  opinion,  that  thefe  bags  are  as 
full  of  mucus  in  bodies  much  emaciated,  where  the  perfon  has  died  from 
a lingering  difeafe,  as  in  ftrong  robuft  bodies  where  death  has  happened 
from  violence  or  acute  difeafes ; and  they  are  nearly  as  full  in  the  old 
as  in  the  young ; which  moft  probably  would  not  be  the  cafe  if  they 
contained  femen.  Thefe  fadts,  taken  from  the  human  fubjedt,  are,  I 
think,  fufficient  to  eftablifh  the  opinion  which  I have  laid  down ; but 
for  the  fatisfadtion  of  others,  I fhall  give  fuch  fadts  and  obfervations  as 
have  occurred  in  my  diffedtion  of  other  animals ; confining  myfelf  to 
thofe  which  tend  to  clear  up  the  point  in  queftion. 

Thefe  veficulae  are  not  fimilar  either  in  fhape  or  contents  in  any  two 
genera  of  animals  which  I have  difiedted  y and  they  differ  more  in  fize, 
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according  to  the  bulk  of  the  animal,  than  any  other  parts  whofe  ufes  in 
different  animals  are  the  fame ; while  the  femen  in  mod:  of  thofe  which  I 
have  examined  may  be  faid  to  be  fimilar. 

The  analogy  which  obtains  between  thefe  bags  and  the  gall-bladder, 
in  the  human  fubjed,  by  no  means  holds  equally  good  when  applied  to 
other  animals.  In  the  horfe  they  are  two  bags  like  fmall  urinary  blad- 
ders, almoft  loofe  and  pendulous,  with  a partial  coat  from  the  perito- 
naeum, under  which  there  are  two  layers  of  mufcular  fibres ; they  are 
thicker  in  their  coats  at  the  fundus  than  any  other  part,  and  appear  there 
to  be  glandular.  Their  openings  into  the  urethra  are  very  large;  and 
although  they  open  clofe  to  the  vafa  deferentia,  do  not  communicate 
with  them.  The  feptum  between  the  two  duds  is  not  continued  on 
quite  to  the  urethra,  fo  that  they  cannot,  in  flrid  language,  be  faid  to 
enter  that  paffage  feparately ; but  there  is  not  length  of  common  dud 
fufficient  to  admit  of  regurgitation  from  the  vafa  deferentia  into  thefe  bags. 
They  are  not  of  the  fame  fize  in  the  gelding  and  in  the  ftone-horfe,  being 
largeft  in  the  laft.  Their  contents  in  both  are  exadly  fimilar,  and  nearly 
equal  in  quantity ; but  in  no  way  refembling  the  femen  emitted  by  the 
ftone-horfe  in  the  coitus,  or  what  is  found  in  the  vas  deferens  after  death. 

In  the  boar  thefe  bags  are  extremely  large,  and  divided  into  cells  of  a 
confiderable  fize ; or  they  may  more  properly  be  faid  to  form  ramifications 
clofely  connected  with  one  another,  and  having  a large  canal  or  dud 
common  to  the  whole.  The  duds  contain  a whitifh  fluid,  very  unlike 
what  is  found  in  the  vafa  deferentia  of  the  fame  animal,  with  which  they 
have  not  the  leaft  communication. 

In  the  rat  the  bags  are  large  and  flat,  with  ferrated  edges,  and  lie  fome 
way  within  the  abdomen,  containing  a thick  afh  coloured  mucus,  nearly 
of  the  confluence  of  foft  cheefe,  very  different  from  what  is  found  in  the 
vafa  deferentia  of  the  fame  animal,  with  which  they  do  not  communicate. 

In  the  beaver  the  bags  are  convoluted ; their  duds  have  no  communi- 
cation with  the  vafa  deferentia ; but  both  the  one  and  the  other  open  on 
the  veru  montanum. 

In  the  Guinea-pig  they  are  compofed  of  long  cylindrical  tubes,  and  lie 
in  the  cavity  of  the  belly ; are  fmooth  on  their  external  furface,  and  do 
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not  communicate  with  the  vafa  deferentia.  They  contain  a thick  bluifh 
tranfparent  fubftance  which  is  fofteft  near  the  fundus,  and  becomes  firmer 
towards  the  openings  into  the  urethra,  where  it  is  as  folid  as  common 
cheefe.  From  this  circumftance,  and  what  is  obferved  in  the  horfe,  the 
fundus  would  appear  to  be  the  part  which  fecretes  this  fubftance,  which 
is  very  different  in  colour  and  confidence  from  the  contents  of  the  vafa 
deferentia,  and  is  often  found  in  broken  pieces  in  the  urethra. 

To  be  more  certain  that  the  fubftance  contained  in  thefe  bags  was  not 
the  fecretion  of  the  tefticle,  I extracted  one  of  the  tefticles  of  a Guinea- 
pig  and  fix  months  afterwards  gave  it  the  female.  As  foon  as  the  adtion 
of  copulation  was  over,  (in  which  all  the  parts  containing  femen  fhould 
naturally  have  emptied  themfelves)  I killed  the  animal,  and  upon  exami- 
nation found  the  veficula  of  the  perfedl  fide,  and  that  of  the  fide  from 
which  the  tefticle  had  been  removed,  both  filled  with  a fubftance  in  every 
refpedt  fimilar.  It  will  fcarcely  be  alledged  that  this  fubftance  had  been 
contained  in  the  bag  before  the  extirpation  of  the  tefticle ; nor  could  it  be 
femen,  which  muft  have  been  all  thrown  out  in  the  previous  conne&ion 
with  the  female. 

To  afcertain  that  the  contents  of  the  veficulae  are  not  difcharged  into 
the  vagina  of  the  female,  with  the  femen  in  the  adt  of  emiflion,  I killed 
a female  Guinea-pig  as  foon  as  the  male  had  left  her,  and  examined  with 
attention  what  was  contained  in  the  vagina  and  uterus  j in  neither  could 
I find  any  of  the  mucus  of  the  veficulae,  which  from  its  firmnefs  muft 
have  been  eafily  detedted. 

In  the  hedge-hog  thefe  bags  are  very  large,  being  twice  the  fize  of 
the  veficulae  in  the  human  fubjedt. 

Many  animals  have  no  fuch  bags,  and  I believe  they  are  wanting  in 
the  greater  part  of  that  clafs  which  live  chiefly  upon  animal  food : they 
are  however  to  be  found  in  feme  of  them ; and  the  hedge-hog  is  an 
example.  There  is  no  apparent  difference  in  the  tefticles,  vafa  deferen- 
tia, or  femen  of  the  animals  which  have  veficulae  and  of  thofe  which 
have  none  j and  the  mode  of  copulation,  as  far  as  thefe  bags  can  be  con- 
cerned, is  very  fimilar  in  both. 
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In  birds,  as  far  as  I have  yet  obferved,  there  is  nothing  analogous  to 
thefe  bags ; and  yet  there  appears  to  be  no  difference  between  the  mode 
of  copulation  of  the  drake  and  the  bull,  or  ram  ; and  it  is  natural  to 
fuppofe  that  if  the  veficulae  were  refervoirs  of  femen,  they  would  be  more 
necelfary  in  birds  j the  power  of  repeating  the  adt  of  copulation  being  in 
them  infinitely  greater  than  in  quadrupeds  : and  indeed  we  find  that  in 
birds  there  are  refervoirs  which  will  account  for  this  power ; the  vafa 
deferentia  being  enlarged  juft  before  they  open  into  the  redtum,  probably 
to  anfwer  that  intention.  As  birds  have  no  urethra,  but  fimply  a groove, 
as  the  drake  and  gander ; and  many  are  even  without  a groove,  as  the 
common  fowl,  it  was  abfolutely  necelfary  there  Ihould  be  fuch  a refervoir 
fomewhere. 

What  I have  obferved  of  the  refervoir  of  birds  is  equally  applicable  to 
amphibious  animals  and  to  that  order  of  filh  called  rays. 

From  the  above  obfervations  I think  we  may  fairly  conclude  that  thefe 
veficulas  are  not  for  the  purpofe  of  containing  femen  ; the  fingle  circum- 
ftance  of  their  dudts  being  united  to  thofe  of  the  tefticles  in  the  human 
fubjedt  not  appearing  fufficient  to  fet  afide  the  many  fadts  which  are  con- 
tradidtory  to  fuch  an  opinion. 

Having  endeavoured  to  fhow  that  the  ufe  of  thefe  veficuls  has  hitherto 
been  mifunderflood,  the  following  obfervations  will  tend  to  prove  that 
they  are  fubfervient  to  generation,  though  their  particular  ufe  is  not  yet 
difcovered ; and  for  the  better  underltanding  this  part  of  the  fubjedt  I 
fhall  premife  the  following  fadts. 

Animals  have  their  natural  feelings  raifed  or  increafed  in  proportion  as 
the  parts  connedted  with  fuch  feelings  are  formed,  and  are  in  a ftate  to 
adt ; and  the  difpofition  for  adtion  in  thefe  parts  is  alfo  in  proportion  to 
their  formation  and  the  excitement  of  fuch  feelings.  But  that  thefe  feel- 
ings may  be  duly  excited,  it  is  necelfary  that  the  animal  and  the  parts 
Ihould  be  healthy,  in  good  condition,  and  in  a certain  degree  of  heat 
fuitable  to  that  clafs  to  which  the  animal  belongs.  As  in  moll  parts  of 
the  globe  the  feafons  vary  in  their  temperature ; the  cold  in  fome  of 
them  is  fo  confiderable  as  to  prevent  thofe  feelings  or  difpofitions  in 
animals  from  taking  place  and  in  many  fituations  the  general  influence 
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of  the  cold  upon  them  is  fo  great,  a's  during  its  continuance  to  deprive 
them  of  thefe  feelings  and  difpofitions,  and  to  render  them,  for  the  time, 
unfit  for  the  purpofes  of  generation/ 

The  tefticle  becomes  at  this  feafon  fmall,  a fait  very  obvious  in  birds, 
of  which  the  fparrow  may  be  produced  as  a proof : for  if  a cock-fparrow 
is  killed  in  the  winter,  before  the  days  have  begun  to  lengthen,  the  tedi- 
cle  will  be  found  very  fmallb;  but  if  that  organ  is  examined  at  different 
times  in  other  fparrows,  as  the  warmth  of  the  weather  increafes,  and  if 
this  examination  is  continued  to  the  breeding  feafon,  the  difference  in 
the  fize  of  the  tefticle  will  be  very  driking/  This  circumftance  is  not 
peculiar  to  birds,  but  is  common,  as  far  as  I yet  know,  to  all  animals 
which  have  their  feafons  of  copulation.  In  the  buck  we  find  the  tefticles 
are  reduced  to  a very  fmall  fize  in  the  winter;  but  in  the  land-moufe, 
mole,  &c.  this  diminution  is  ftill  more  remarkable.  Thofe  animals, 
on  the  contrary,  who  are  not  in  a ftate  of  nature,  have  no  fuch  change 
take  place  in  their  tefticles ; and  from  not  being  much  affected  by  feafons 
are  confequently  always  in  good  condition,  and  in  that  ftate  to  which 
other  animals  that  are  left  to  themfelves  can  only  attain  in  the  warmer 
feafon.  Therefore  in  man,  who  is  in  the  date  we  have  defcribed,  the 
tefticles  are  nearly  of  the  fame  fize  in  winter  as  in  fummer : and  nearly, 
though  not  exactly,  the  fame  thing  may  be  obferved  in  the  horfe,  ram, 
6cc.  thefe  animals  having  their  feafons  in  a given  degree. 

The  variation  above  taken  notice  of  is  not  confined  to  the  tefticles,  but 
alfo  extends  to  the  parts  which  are  connected  with  them.  For  in  thofe 
animals  that  have  their  feafons  for  propagation,  the  mod  didin&ly  marked, 
as  the  land-moufe,  mole,  &c.  the  veficulas  are  hardly  difcernible  in  the 
winter ; and  in  the  fpring  are  very  large,  varying  in  fize  in  a manner 
fimilar  to  the  tedicle.  It  may  however  be  alledged,  that  the  change  in 
thefe  bags  might  naturally  be  fuppofed  to  take  place,  admitting  them 
to  be  feminal  refervoirs  : but  what  happens  to  the  prodate  gland,  which 

a It  is  not  required  that  the  feafon  for  the  copulation  of  different  animals  fhould  be  equally 
warm  ; for  the  frog  copulates  in  very  cold  weather,  while  the  fnake  and  lizard,  which  are 
alfo  cold,  fleeping  animals,  do  not  copulate  till  the  feafon  is  warm. 

b Vide  plate  Id.  fig.  1,  c Vide  plate  III.  fig.  5.  ■■  ’ 
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has  never  been  fuppofed  to  contain  femen,  will  take  off  the  force  of  this 
objedtion  ; fince  in  all  the  animals  which  have  fuch  a gland  (and  which 
have  their  feafon  for  propagation)  it  undergoes  a fimilar  change.  In 
the  mole  the  proftate  gland  in  winter  is  hardly  obfervable,  but  in  the 
fpring  becomes  very  large  and  is  filled  with  mucus. 

From  thefe  obfervations  it  is  reafonable  to  infer  that  the  ufe  of  the  veficu- 
las  in  the  animal  ceconomy,  muft  in  common,  with  many  other  parts,  de- 
pend upon  the  tefticles.  For  the  penis,  urethra,  and  all  the  parts  connected 
with  them  are  fo  far  fubfervient  to  the  tefticles,  that  I am  perfuaded  few 
of  them  would  have  exifted  if  there  had  been  no  tefticles  in  the  original 
conftrudtion  of  the  body  ; and  thefe  would  have  been  fo  formed  as  merely 
to  afiift  in  the  expulfion  of  the  urine.  To  illuftrate  this  opinion  let  us 
obferve  what  is  the  difference  between  thefe  parts  in  the  perfect  male, 
and  in  a male  that  has  been  deprived  of  the  tefticles  when  very  young,  at 
an  age  in  which  they  have  had  no  fuch  influence  upon  the  animal  ceco- 
nomy as  to  effedt  the  growth  of  the  other  parts.  In  the  perfedl  male  the 
penis  is  large;  the  corpora  cavernofa*  being  capable  of  dilatation.  The 
corpus  fpongiofum  is  very  vafcularb;  and  that  part  of  the  canal  which 
is  called  the  bulb  is  confiderably  enlarged,  forming  a cavity ; the  muf- 
culi  acceleratores  urince,  as  they  are  termed,  are  ftrong  and  healthy.  In 
many  animals  which  have  long  penifes,  they  are  continued  forwards 
to  the  end  of  it ; and  in  others  they  are  not  extended  fo  far,  but  are  very 
large. 

On  the  contrary,  in  the  caftrated  animal  the  penis  is  finall  and  not 
Capable  of  much  dilatation  ; the  corpus  fpongiofum  is  lefs  vafcular  ; the 
cavity  at  the  bulb  is  little  larger  than  the  canal  of  the  urethra ; and  the 

a The  cells  of  the  corpora  cavernofa  are  mufcular,  although  no  fuch  appearance  is  to  be 
obferved  in  men : for  the  penis  in  erection  is  not  at  all  times  equally  diftended : the  penis  in 
a cold  day  is  not  fo  large  in  erection  as  in  a warm  one ; which  probably  arifes  from  a kind  of 
fpafm  that  could  not  ail  upon  it  if  it  were  not  mufcular. 

In  the  horfe,  the  parts  compoling  the  cells  of  the  penis  appear  evidently  mufcular  to  the  eye  ; 
and  in  a horfe  juft  killed,  they  contrail  upon  being  flimulated. 

1 ft  may  not  be  improper  to  obferve  that  the  corpus  fpongiofum  urethrae,  and  glans  penis, 
are  “not  fpoagy  or  cellular,  but  made  up  of  a plexus  of  veins.  This  ftruiture  is  difcernible  in 
the  human  fubjeil ; but  much  more  diilinitly  feen  in  many  animals,  as  the  horfe,  &c. 
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mufcles  are  white,  fmall,  and  have  a ligamentous  appearance.  The  fame 
obfervations  are  true  if  applied  to  the  eredtores  penis. 

The  penis  of  the  perfedt  male  is  of  a fufficient  length,  when  eredted, 
to  reach  to  the  further  end  of  the  vagina  of  the  female.  ’ In  the  cabrated 
animal  it  is  much  fhorter  •,  and  eredtions  having  then  become  unnecefiary, 
the  parts  which  fhould  projedt,  often  adhere  to  the  infide  of  the  prepuce. 
The  eredtores  mufcles  in  the  perfedt  male  are  brong  enough  to  fqueeze  at 
once  the  blood  out  of  the  crura  into  the  body  of  the  penis,  fo  as  to 
braiten  and  contradt  the  urethra  inbantaneoufly,  and  the  acceleratores 
urinal  have  fufficient  power  to  throw  out  the  femen  that  is  gradually  ac- 
cumulated at  the  bulb  for  ejedtion. 

The  probate  glandb,  Cowper’s  glands,  and  the  glands  along  the  urethra, 
(of  which  the  lacunas  are  the  excretory  dudts)  in  the  perfedt  male  are  large 
and  pulpy,  fecreting  a confiderable  quantity  of  a ffimy  mucus,  which  is 
fait  to  the  tabe,  is  mob  probably  for  the  purpofe  of  lubricating  thofe 
parts,  and  is  only  thrown  out  when  in  vigour  for  copulation  : while  in 
the  cabrated  animal  they  are  fmall,  flabby,  tough  and  ligamentous,  and 
have  little  fecretion.  From  this  account  a confiderable  difference  in  ap- 
pearance is  dibinguiffiable  between  the  parts  connedted  with  generation  of 
the  perfedt  male,  and  thofe  which  remain  in  one  that  has  been  cabrated ; 

a I fhall  call  thefe  mufcles,  expulfores  feminis,  as  I apprehend  their  real  ufe  to  be  for  the 
expulfion  of  that  fecretion : thefe  mufcles  likewife  throw  out  thofe  drops  of  urine  which  are 
collected  in  the  bulb  from  the  laft  contractions  of  the  bladder ; and  they  have  been  from  this 
circumftance  named,  acceleratores  urinae  ; but  if  a receptacle  had  not  been  neceflary  for  the 
femen,  thofe  mufcles  had  probably  never  exifted,  and  the  laft  drops  of  urine  would  have  been 
thrown  out  by  the  adtion  of  the  bladder  and  urethra,  as  in  fome  meafure  is  the  cafe  in  the 
caftrated  animal.  That  the  urethra  has  the  power  of  contraction  is  evident  upon  the  applica- 
tion of  any  ftimulus  ; for  I have  feen  the  urethra  refufe  to  allow  an  injedtion  to  pafs  on  : and 
in  that  part  where  the  injedtion  flopped,  a fulnefs  was  felt  which  terminated  at  once  : this 
contraction  is  molt  probably  in  the  internal  membrane. 

k The  proftate  gland  is  not  common  to  all  animals.  It  is  wanting  in  the  bull,  buck,  and 
moft  probably  I believe  in  all  ruminating  animals.  In  this  clafs  the  coats  of  the  veficuls  are 
much  thicker,  and  more  glandular,  than  in  thofe  who  have  proftate  glands ; it  is  therefore 
natural  to  fuppofe  that  the  veficube  anfwer  nearly  the  fame  purpofes  as  the  proftate  gland. 

The  proftate  gland,  and  Cowper’s  glands,  as  well  as  the  veficulae,  are  wanting  in  birds, 
in  the  amphibious  animals,  and  in  thofe  fifh  which  have  tefticles,  as  all  of  the  ray  kind. 
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more  efpecially  if  that  operation  had  been  performed  while  the  animal  was 
young. 

If  it  is  objected  that  the  fame  changes  did  not  take  place  in  the  men 
from  whom  one  telficle  had  been  removed,  it  may  be  anfwered,  that  the 
operation  was  performed  late  in  life ; and  one  tefticle  being  left,  that  was 
fufficient  to  carry  on  the  necelfary  adtions,  and  confequently  the  powers 
remained ; therefore  whatever  parts  had  a connection  with  thefe  powers 
would  ftill  have  the  ftimulus  of  perfection  given  to  them. 

The  difference  of  appearance  of  the  bulb,  and  the  mufcles,  would  leem 
to  point  out,  that  in  the  perfect  male  the  enlargement  of  the  former  is 
for  the  purpofe  of  a receptacle  for  the  femen ; for  although  I have  denied 
the  veliculae  to  be  refervoirs,  yet  as  it  was  necelfary  that  the  femen  fhould 
be  accumulated  fomewhere  before  ejection,  I lhall  endeavour  to  prove 
from  the  mode  of  copulation  in  the  animals  we  are  molt  acquainted  with, 
that  the  bulb  is  intended  for  this  purpofe.  Let  us  therefore  give  a Ihort 
account  of  the  different  parts  concerned  in  coition,  and  by  obferving  the 
dependence  which  they  have  upon  one  another,  fee  how  this  proof  will 
come  out. 

The  erection  of  the  penis  is  produced  by  a Hop  being  put  to  the  return- 
ing blood ; and  this  ftoppage  is  fo  complete,  that  no  mechanical  prelfure 
applied  to  the  body  of  the  penis,  can  force  the  blood  on  into  the  veins-. 
This  eredtion  anfwers  two  purpofes  ; it  gives  fize  and  ftrengfh  to  the  penis, 
and  it  renders  the  canal  of  the  urethra  fmaller.  The  corpus  Ipongiofum 
of  the  urethra,  and  the  glans,  which  is  only  a continuation  of  it,  are 
filled  with  blood  from  the  fame  caufe,  but  not  fo  completely  as  the  body 
of  the  penis  ; fince  from  them  it  can  be  forced  out  into  the  veins  by 
prelfure.*  This  accumulation  of  blood  in  the  corpus  fpongiofum  diminilhes 

a In  April  1760,  in  the  prefence  of  Mr.  Blount,  I laid  bare  the  penis  of  a.  dog,  almoft 
through  its  whole  length  5 traced  the  two  veins  that  came  from  the  glans,  (which  in  this 
animal  makes  the  largeft  part  of  the  penis)  and  feparated  them  from  the  arteries  by  difledlion, 
that  I might  be  able  to  comprefs  them  at  pleafure  without  affecting  the  arteries.  I then  com- 
prefied  the  two  veins,  and  found  that  the  glans  and  large  bulb  became  full  and  extended ; but 
when  I irritated  the  veins  in  order  to  fee  if  there  was  any  power  of  contraction  in  them  which 
might  occalionally  Hop  the  return  of  the  blood,  no  fuch  appearance  could  be  obferved. 
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the  canal  of  the  urethra  fo  much,  that  any  preffure  upon  one  part  of  it 
will  have  a considerable  effect  upon  the  other  j not  only  by  lefiening  its 
capacity  at  the  part  preffed  ; but  by  forcing  the  blood  forward,  the  parts 
beyond  are  ffcill  more  diflended,  and  confequently  the  canal  of  the  urethra 
in  that  proportion  diminished.  The  femen  in  the  time  of  copulation, 
in  fuch  as  remain  long  in  that  add,  is  gradually  fqueezed  along  the  vafa 
deferentia  (as  it  is  fecreted)  into  the  bulb  ; and  when  the  tefticles  ceafe 
to  fecrete,  the  paroxyfm  which  is  to  finith  the  whole  operation  comes  on, 
the  femen  adds  as  a Stimulus  to  the  cavity  of  the  bulb  of  the  urethra,  the 
mufcles  of  that  part  of  the  canal  are  thrown  into  adtion  ; the  moft  distant 
fibres  probably  add  firft,  and  thofe  more  forward  in  quick  fucceffion  ; 
the  femen  is  projected  with  fome  force ; the  blood  in  the  bulb  of  the 
urethra  is  by  the  fame  adtion  fqueezed  forward,  but  requiring  a greater 
impulfe  to  propel  it,  is  rather  later  than  the  femen,  on  which  it  preffes 
from  behind ; and  the  corpus  fpongiofum  being  full  of  blood,  adds  almoSt 
as  quick  as  undulation,  in  which  it  is  aSLSted  by  the  correfponding  con- 
Stridtion  of  the  urethra,  fo  that  the  femen  is  hurried  along  with  a confi- 
derable  velocity. 

From  the  fadts  which  I have  Stated  refpedting  the  organs  of  generation, 
the  obfervations  which  I have  made,  and  the  feries  of  adtions  which  I 
have  confidered  as  taking  place  in  the  copulation  of  animals,  I think  the 
following  inferences  may  be  fairly  drawn. 

That  the  bags,  called  veficulae  feminales,  are  not  feminal  refervoirs, 
but  glands  fecreting  a peculiar  mucus  ; and  that  the  bulb  of  the  urethra 
is,  properly  fpeaking,  the  receptacle  of  the  femen  in  which  it  is  accumu- 
lated previous  to  ejedtion. 

Although  it  feems  to  have  been  proved  that  the  veficulre  do  not  contain 
the  femen,  I have  not  been  able  to  afcertain  their  particular  ufe ; we  may 
however  be  allowed  upon  the  whole  to  conclude  that,  they  are  together, 
with  other  parts,  fubfervient  to  the  purpofes  of  generation. 
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PLATE  I. 

SHOWS  two  tefticles  with  the  fpermatic  chords  diftedted  ; in  the  one 
the  vas  deferens,  in  the  other  a portion  of  the  epididymis,  is  wanting. 

Fig.  1.  The  right  tefticle  and  fpermatic  chord. 

A A The  body  of  the  tefticle. 

BB  The  fpermatic  chord  in  which  there  is  no  appearance  of  vas  deferens. 
C The  epididymis,  where  it  takes  its  origin  from  the  body  of  the  tefticle. 
D The  abrupt  termination  of  the  epididymis,  it  not  being  continued 
to  the  lower  end  of  the  tefticle. 

Fig.  2.  The  left  tefticle. 

AA  The  body  of  the  tefticle. 

B The  blood- veflels  of  the  tefticle  feparated  from  the  vas  deferens. 

C The  origin  of  the  epididymis. 

D The  termination  of  the  epididymis ; to  fhow  which  the  tunica  vagi- 
nales  is  removed. 

E The  origin  of  the  vas  deferens. 

F The  vas  deferens,  as  it  paftes  up  towards  the  ring  of  the  abdominal 
mufcles. 
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THE  nine  following  papers  have  been  read  at  the  Royal 
Society,  and  publifhed  in  the  Philofophical  Transac- 
tions ; but  in  a work  of  fo  general  a nature,  and  of 
which  phyliological  inquiries  make  fo  fmall  a part,  the 
few  fadts  and  obfervations  which  I have  given  upon  fuch 
fubjedts  may  probably  be  overlooked  by  thofe  who  are 
not  members  of  that  fociety.  That  they  may  be  more 
eafily  procured  by  ftudents  in  medicine,  and  other 
readers,  I have,  by  an  application  to  the  Prehdent  and 
Council  of  the  Royal  Society,  obtained  leave  to  reprint 
fuch  of  them  as  I conhder  to  be  connected  with  the 
principles  and  adtions  of  the  animal  ceconomy  ; and 
I have  added  fuch  obfervations  and  remarks  as  have  oc- 
curred to  me  fince  the  time  they  were  read  before  the 
Royal  Society. 
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THE  EXPLANATION  OF 

PLATE  II. 

ASide  view  of  the  pelvis,  taken  from  the  fame  fubjedt  as  plate  I,  in 
which  the  vafa  deferentia  did  not  communicate  with  the  veficula?, 
and  the  veficuias  did  not  communicate  with  the  urethra. 

A The  body  of  the  penis. 

B The  fymphyfis  of  the  pubis. 

C The  bladder. 

D The  left  ureter. 

E E The  redtum. 

F The  anus. 

G The  fphindter  mufcle  of  the  anus,  turned  afide. 

H The  levator  mufcle  of  the  anus,  turned  down. 

I The  proftate  gland. 

K The  Cowper’s  gland  of  the  left-fide. 

L The  peritoneum,  which  lined  the  left  fide  of  the  pelvis. 

M The  facrum,  where  it  is  articulated  with  the  os  ileum. 

N The  left  vas  deferens. 

O The  veficulas. 
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ACCOUNT  OF  THE  FREE  MARTIN, 

GENERATION,  when  produced  from  a feed,  has  two  caufes 
which  concur  towards  its  perfection ; the  one  which  forms  the 
feed,  the  other  which  gives  it  the  principle  of  action/ 

The  caute  which  forms  the  feed  is  called  the  female,  the  other  caufe 
is  called  the  male  j but  thofe  two  caufes  in  general  make  only  a part  of 
a whole  animal,  or  are  rather  parts  fuperadded  to  an  animal.  Probably 
they  were  firft  confidered  in  animals  where  thofe  parts  were  feparated,  or 
in  which  the  female  parts  were  found  complete  in  one  animal  and  the 
male  in  the  other ; therefore  the  terms  female  and  male  have  been  applied 
to  the  whole  animal,  dividing  them  into  two  diftindt  fexes,  and  the 
parts  which  formed  either  the  one  fex  or  the  other  were  called  either 
the  female  or  the  male  parts  of  generation  > but  upon  a more  perfedt 
knowledge  of  animals,  and  of  thofe  parts,  they  were  found  in  many  of 
the  inferior  tribes  to  be  united  in  the  fame  animal,  which,  from  poirelf- 
ing  both  parts,  has  got  the  name  of  hermaphrodite.. 

As  both  male  and  female  parts  are  natural  to  mod;  animals,  as  the 
union  of  them  in  the  fame  animal  is  alfo  natural  to  many,  and  as  the 
reparation  of  them  in  diftindt  animals  is  only  a circumftance  making  no 

3 It  may  be  neceftary  for  fome  of  my  readers  to  have  explained  to  them  what  I mean  by  a 
feed.  I do  fuppofe  that  the  word  feed  was  firft  applied  to  grain,  or  that  which  is  always 
called  feed  in  the  vegetable ; which  feed  is  the  part  of  that  clafs  of  vegetables  in  which  the 
matter  of  the  young  vegetable  exifts,  or  is  formed.  The  principle  of  arrangement  in  the 
farina,,  or  male  part,  fitting,  the  feed  for  aCtion,  being  at,  firft'  not  known,  a.  falfe  analogy 
between  the  vegetable  and  animal  was  eftablifhed,  and  the  matter  fecreted  by  the  teftes 
was  called  the  feed  : but  from  the  knowledge  of  the  diftinCt  fexes  in  the  vegetable,  it  is 
well  known  that  the  feed  is  the  female  production  in  them,  and  that  the  principle  of  arrange- 
ment for  aCtion  is  from  the  male.  The  fame  operation  and  principles  takes  place  in  many 
orders  of  animals,  viz.  the  female  produces  a feed  in  which  is  the  matter  fitted  for  the  firft 
arrangement  of  the  organs  of  the  animal,  and  which  receives  the  principle  of  arrangement, 
fitting  them  for  aCtion  from  the  male. 
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effential  difference  in  the  parts  themfelves,  it  becomes  no  great  effort  or 
uncommon  play  in  nature  to  unite  them  in  thofe  animals  in  which  they 
are  commonly  feparated. 

And  accordingly  we  find  many  of  thofe  orders  of  animals,  which  natu- 
rally have  them  feparate,  have  them  fometimes  united. 

From  this  account  hermaphrodites  may  be  diviued  into  two  kinds,  the 
natural  and  the  unnatural. 

The  natural  hermaphrodite  belongs  to  the  inferior  and  more  fimple 
genera  of  animals,  of  which  there  are  a much  greater  number  than  of 
the  more  perfect ; but  as  animals  become  more  complicated,  have  more 
parts,  and  each  part  is  more  confined  to  its  particular  ufe,  a feparation  of 
the  two  neceffary  powers  for  generation  have  alfo  taken  place. 

The  unnatural  hermaphrodite,  I believe,  now  and  then  occurs  in 
every  tribe  of  animals  having  diftindt  fexes,  and  is  to  be  met  with  in  all  its 
gradations,  from  the  diftindt  fex  to  the  complete  union  of  the  male  and 
female  organs,  but  is  more  common  in  fome  than  in  others.1  I fancy  it 
is  moft  rarely  to  be  met  with  in  the  human  fpecies,  never  having  feen 
an  inftance.  I can  fay  the  fame  of  dogs  and  cats,  with  which  lafl 
however  I am  lefs  acquainted ; but  in  the  horfe,  afs,  fheep,  and  black 
cattle,  it  is  very  frequent. 

There  is  one  part  common  to  both  the  male  and  female  organs  of 
generation  in  all  animals  which  have  the  fexes  diftindt ; in  the  one  fex 
it  is  called  the  penis,  in  the  other  the  clitoris ; its  fpecific  ufe  in  both  is 
to  continue,  by  its  feniibility,  the  adtion  excited  in  coition  till  the  pa- 
roxyfm  alters  the  fenfation.  In  the  female  it  probably  anfwers  no  other 
purpofe  ; but  in  the  male  it  is  more  complicated  to  adapt  it  for  the 
purpofe  of  expelling  and  condudting  the  femen  that  has  been  fecreted  in 
confequence  of  the  adtions  fo  excited. 

Though  the  unnatural  hermaphrodite  be  a mixture  of  both  fexes,  and 
may  poflefs  the  parts  peculiar  to  each  in  perfedtion,  yet  it  can  not  poffefs 
in  perfedtion  that  part  which  is  common  to  both.  For  as  this  common 

a Quere : Is  there  ever  in  the  genera  of  animals,  that  are  natural  hermaphrodites,  a fepa- 
ration of  the  two  parts  forming  diftindt  fexes  ? If  there  is,  it  may  account  for  the  diftindtion  of 
fexes  ever  having  happened. 
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part  is  different  in  one  fex  from  what  it  is  in  the  other,  and  it  is  impoffible 
for  one  animal  to  have  both  a penis  and  clitoris  ; the  part  which  they  have 
muff  of  courfe  partake  of  both  fexes,  and  confequentlv  render  the  herma- 
phrodite fo  far  imperfedt.  But  thofe  parts  which  are  peculiar  to  each  fex, 
may  be  perfectly  joined  in  the  fame  animal,  which  will  come  up  to 
the  idea  of  the  trueft  hermaphrodite ; although  it  may  not  be  neceffary 
that  the  parts  peculiar  to  the  one  fex  fhould  be  blended  with  thofe  of  the 
other,  in  the  fame  way  that  the  penis  is  with  the  clitoris  ; yet  this  fome- 
times  happens  in  parts  whofe  ufes  are  equally  fimilar,  as  the  tefticle  and 
ovarium,  forming  one  body  with  the  properties  of  neither ; which  as  it 
approaches  nearer  to  the  tefticle  or  ovarium,  will  make  the  animal  partake 
more  of  the  one  fex  than  the  other ; and  fome  of  them,  from  the  famenefs 
of  their  fituation  in  the  two  fexes,  in  many  animals  may  interfere  with  one 
another. 

The  parts  in  the  female  appropriated  for  the  purpofe  of  fupplying  the 
young  with  nourifhment  are  varioufly  placed  in  different  animals.  In  the' 
horfe,  black  cattle,  fheep,  and  other  granivorous  animals,  their  fituation 
is  between  the  hind  legs,  which  is  alfo  the  place  allotted  for  the  tefticles 
of  the  male  of  this  tribe ; (and  probably  of  all  thofe  in  which  they  come 
out  of  the  cavity  of  the  belly)  therefore  in  the  hermaphrodite  which  has 
both  thefe  parts,  the  tefticles  are  in  fome  degree  obliged  to  come  down 
into  the  udder,  which  does  not  receive  them  fo  readily  as  the  fcrotum. 

The  hermaphrodites,  which  I have  feen,  have  always,  appeared  externally, 
and,  at  firft  view,  to  be  females  : this  arifes  from  the  penis  being  the  part 
principally  deficient,  and  there  being  an  opening  behind  like  the  bearing 
in  the  female ; and  as  the  tefticles  in  fuch  hermaphrodites  feldom  come 
down,  the  udder  is  left  to  occupy  its  proper  place.  In  thofe  animals 
where  the  female  is  preferved  for  breeding  only,  as  in  fheep,  goats,  pigs, 
&;c.  they  are  generally  kept,  from  their  being  fuppofed  to  be  females. 

Among  horles  they  are  very  frequent : I have  feen  feveral,  but  never 
diffedled  any.  The  moft  complete  was  one  in  which  the  tefticles  had 
come  down  out  of  the  abdomen  into  the  place  where  the  udder  fhould 
have  been,  (viz.  more  forward  than  the  fcrotum)  and  had  the  appearance 
of  an  udder,  not  being  fo  pendulous  as  the  fcrotum  in  tire  perfect  male  of 
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fuch  animals.  There  were  alfo  two  nipples,  of  which  the  male  have  no 
perfect  form,  being  blended  in  them  with  the  fheath  or  prepuce,  of  which 
there  was  none  here.  The  external  female  parts  were  exadlly  fimilar  to 
thofe  of  the  perfect  female  ; but  inflead  of  a common-fized  clitoris,  there 
was  one  about  five  or  fix  inches  long,  which,  when  eredl,  flood  almoffc 
diredlly  backwards. 

I procured  a foal  afs,  very  fimilar  in  external  appearance  to  the  horfe, 
and  killed  it,  to  examine  the  parts.  It  had  tv/o  nipples,  but  the  teflicles 
were  not  come  down  as  in  the  above  owing  perhaps  to  the  animal’s 
being  yet  too  young. 

There  was  no  penis  palling  round  the  pubis  to  the  belly  as  in  the  per- 
fect male  afs. 

The  external  female  parts  were  fimilar  to  thofe  of  the  fhe-afs.  Within 
the  entrance  of  the  vagina  was  placed  the  clitoris,  but  much  longer  than 
that  of  a true  female,  its  length  being  about  five  inches.  The  vagina 
was  pervious  a little  further  than  the  opening  of  the  urethra  into  it,  and 
there  it  was  obliterated  $ from  thence  up  to  the  fundus  of  the  uterus 
there  was  no  canal.  The  common  uterus  was  hollow  at  the  fundus, 
or  had  a cavity  in  it,  and  then  divided  into  two  horns,  which  were  alfo 
pervious.  Beyond  the  termination  of  the  two  horns  were  placed  the 
ovaria  as  in  the  true  female,  but  I could  not  find  the  Fallopian  tubes. 
From  the  broad  ligaments  to  the  edges  of  which  the  horns  of  the  uterus 
and  ovaria  were  attached,  there  paffed  towards  each  groin  a part  fimilar 
to  the  round  ligament  in  the  female,  which  were  continued  into  the 
rings  of  the  abdominal  mufcles  \ but  with  this  difference,  that  there  was 
continued  with  them  a procefs  or  theca  of  the  peritonaeum,  fimilar  to  the 
tunica  vaginalis  communis  in  the  male  afs,  and  in  thefe  thecae  were  found 
the  teflicles  5 but  I could  not  obferve  any  vafa  deferentia  paffing  from 
them. 

Here  then  were  found  in  the  fame  animal  the  parts  peculiar  to  each  lex 
(although  very  imperfedt)  and  that  part  which  is  common  to  both,  but 
different  in  each,  was  a kind  of  medium  of  that  difference. 

Something  fimilar  to  the  above  I have  feen  in  fheep,  goats,  See.  but  I 
fhall  not  at  prefent  trouble  the  reader  with  a defeription  of  hermaphro- 
dites 
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dites  in  general,  as  it  is  a very  extenfive  fubjed,  admitting  of  great  variety, 
which  would  make  them  appear  a produdion  of  chance,  whereas  the 
intention  of  this  account  is  to  point  out  a circumftance  which  takes  place 
in  the  produdion  of  hermaphrodites  in  black  cattle,  which  appears 
to  be  almoft  an  eftablifhed  principle  in  the  ceconomy  of  propagation  of 
that  fpecies  of  animal,  and  perhaps  peculiar  to  them. 

It  is  a fad  known,  and  I believe  almoft  univerfally  underftood,  that 
when  a cow  brings  forth  two  calves,  and  one  of  them  a bull-calf,  and 
the  other  to  appearance  a cow,  that  the  cow-calf  is  unfit  for  propagation; 
but  the  bull-calf  becomes  a very  proper  bull.  This  cow-calf  is  called  in 
this  country  a free  martin  ; and  is  juft  as  well  known  among  the  farmers 
as  either  cow  or  bull.  Although  it  will  appear  from  the  defcription  of 
this  animal,  that  it  is  an  hermaphrodite,  being  in  no  refped  different 
from  other  hermaphrodites,  yet  I £hall  retain  the  term  free  martin,  to 
diftinguifh  the  hermaphrodite  produced  in  this  way,  from  thofe  which 
refemble  the  hermaphrodite  of  other  animals  : for  I have  reafon  to  believe 
that  in  black  cattle,  fiich  a deviation  may  be  produced  without  the  cir- 
cumftance  of  twins ; and  even  when  there  are  twins,  the  one  a male  the 
other  a female,  they  may  both  have  the  organs  of  generation  perfedly 
formed.  But  when  I fpeak  of  thofe  which  are  not  twins,  I ftiall  call  them 
hermaphrodites  ; the  only  circumftance  worth  our  notice  being  a Angu- 
larity in  the  mode  of  produdion  of  the  free  martin,  and  its  being,  as  far 
as  I yet  know,  peculiar  to  black  cattle. 

This  calf  has  all  the  external  marks  of  a cow-calf  fimilar  to  what  was 
mentioned  in  the  unnatural  hermaphrodite,  viz.  the  teats  and  the  external 
female  parts,  called  by  farmers  the  bearing. 

When  they  are  preferved  it  is  not  for  propagation,  but  for  all  the  pur- 
pofes  of  an  ox  or  fpayed  heifer,  viz.  to  yoke  with  the  oxen,  and  to  fatten 
for  the  table.1 

They  are  known  not  to  breed : they  do  not  fiiow  the  leaft  inclination 
for  the  bull,  nor  does  the  bull  ever  take  the  leaft  notice  of  them.b 

a I need  hardly  obferve  here,  that  if  a cow  has  twins,  and  they  are  both  bull-calves,  that 
they  are  in  every  refpedt  perfect  bulls ; or  if  they  are  both  cow-calves,  they  are  perfeid  cows. 
b Vide  Leflie  on  Hufbandrv,  p.  98,  99. 
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They  very  much  referable  in  form  the  ox  or  fpayed  heifer,  being  con- 
liderably  larger  than  either  the  bull  or  the  cow,  the  horns  being  very 
limilar  to  the  horns  of  an  ox. 

The  bellow  of  the  free  martin  is  fimilar  to  that  of  an  ox,  having  more 
refemblance  to  that  of  the  cow  than  of  the  bull.  Free  martins  are  very 
fufceptible  of  growing  fat  with  good  food.  The  flefh,  like  that  of  the 
ox  or  fpayed  heifer,  is  in  common  much  finer  in  the  fibre  than  either  the 
bull  or  cow ; and  is  fuppofed  to  exceed  that  of  the  ox  and  heifer  in  delicacy 
of  flavour,  and  bears  a higher  price  at  market. 

However,  it  feems  that  this  is  not  univerfal ; for  I was  latelv  informed 
by  Charles  Palmer,  Efq.  of  Luckley  in  Berkfhire,  that  there  was  a free 
martin  killed  in  his  neighbourhood,  and  from  the  general  idea  of  its  being 
better  meat  than  common,  every  neighbour  befpoke  a piece,  which 
turned  out  nearly  as  bad  as  bull-beef,  at  lead:  worfe  than  that  of  a cow. 
It  is  probable  that  circuinftance  might  arife  from  this  animal  having  more 
the  properties  of  the  bull  than  the  cow,  as  we  fhali  fee  hereafter  that 
they  are  fometimes  more  the  one  than  the  other.3  Although  what  I have 
faid  with  refpeft  to  the  productions  of  free  martins  is  in  general  true,  yet 
I was  lately  furnifhed  with  an  inftance,  by  the  afiiftance  of  Benjamin 
Way,  Efq.  of  Denham,  near  Uxbridge,  who  knew  that  I was  anxious 
to  afcertain  this  point,  that  it  does  not  invariably  hold  good. 

One  of  his  cows  having  produced  twins,  which  were  to  appearance 
male  and  female,  upon  a fuppofition  that  the  cow-calf  was  a free  martin, 
he  obligingly  offered  either  to  give  it  me,  or  to  keep  it  till  it  grew  up, 
that  we  might  determine  the  faCt : as  I conceived  it  to  be  a free  martin, 
and  was  to  have  the  liberty  of  examining  it  after  death,  I defired  that  he 
would  keep  it ; but  unfortunately  it  died  about  a month  old.  Upon 
examining  the  organs  of  generation,  they  appeared  to  be  thofe  of  the 

a The  Romans  called  the  bull  taurus  : they  however  talked  of  taurae  in  the  feminine  gender. 
And  Stephen  obferves,  that  it  was  thought  the  Romans  meant  by  taurae,  barren  cows,  and 
called  them  by  this  name  becaufe  they  did  not  conceive.  He  alfo  quotes  a paffage  from  Co- 
lumella, lib.  vi.  cap.  22.  “ and  like  the  taurae,  which  occupy  the  place  of  fertile  cows,  fbould 
be  rejected,  or  fent  away.”  He.likewife  quotes  Varro,  De  re  Ruftica,  lib.  ii.  cap.  5.  “ The 
cow  which  is  barren,  is  called  taura.”  From  which  we  may  reafonably  conjecture  that  the 
Romans  had  not  the  idea  of  the  circumftances  of  their  production. 
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female,  and  perfectly  formed ; but  to  make  this  more  certain,  I procured 
thofe  parts  of  a common  cow-calf,  and  compared  them  together,  and 
found  them  exactly  alike.  This  made  us  regret  that  the  animal  had  not 
lived  long  enough  for  us  to  fee  if  it  would  breed  ; for  the  condruCtion  of 
the  parts  being  to  appearance  perfect,  is  not  fufficient  of  itfelf  to  damp  it 
a true  or  perfect  female  ; for  I can  fuppofe  that  the  parts  being  perfectly 
formed,  but  without  the  power  of  propagation,  may  conditute  the  mod; 
fimple  kind  of  hermaphrodite.  It  is  however  mod:  probable  that  this  was 
a perfect  female,  which  is  an  exception  to  the  common  rule  ; and  if  there 
are  fuch  deviations  as  twins  being  perfect  male  and  female,  why  not  fup- 
pofe,. on  the  other  hand,  that  an  hermaphrodite  may  be  produced  fingly, 
as  in  other  animals  ; and  I am  the  more  inclined  to  this  opinion,  from 
finding  a number  of  hermaphrodites  among  black  cattle,  without  the  cir- 
cumdances  of  their  birth  being  afcertained. 

Hermaphrodites  are  to  be  met  with  in  fheep ; but  from  the  account 
given  of  them,  I fhould  fuppofe  that  they  are  not  free  martins.  I have 
feen  feveral  of  them  which  appeared  to  be  imperfeCt  males,  having  the 
penis  terminating  in  the  perineum  ; the  orifice  of  which  appeared  like 
the  bearing  in  the  female.  They  are  not  naturally  ftimulated  to  put 
themfelves  in  the  pofition  of  the  female  when  they  void  their  water,  fo 
that  when  they  pafs  it  they  wet  all  the  furrounding  parts,  which  being 
covered  with  wool,  retains  the  urine,  keeps  them  continually  wet,  and 
gives  them  a drong  fmell.  They  are  mentioned  as  both  male  and  female, 
which  is  not  reconcileable  to  the  account  given  of  the  free  martin. 

I believe  it  had  never  been  even  conjectured,  notwithdanding  all  thofe 
peculiarities,  what  was  the  true  nature  of  the  free  martin. 

From  the  fingularity  of  the  animal,  and  the  account  of  its  production, 
I was  almod  ready  to  fuppofe  the  whole  a vulgar  error ; yet  from  the 
univerfality  of  the  tedimony  in  its  favour,  it  appeared  to  have  fome  foun- 
dation; and  therefore  I eagerly  fought  for  an  opportunity  to  fee  and  examine 
one.  Since  when  I have  fucceeded  in  this  inquiry,  and  have  feen  feveral ; 
the  fird  of  which  was  one  belonging  to  John  Arbuthnot,  Efq.  of  Mitcham, 
which  was  calved  in  his  own  farm.  He  was  fo  obliging  as  to  allow  me 
to  fatisfy  myfelf,  -by  permitting  me  fird  to  have  a drawing  made  of  the 
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animal  while  alive,  which  was  executed  by  Mr.  Gilpin  ; and  after  death 
to  examine  the  parts.  When  the  drawing  was  made  of  Mr.  Arbuthnot’s 
free  martin,  John  Wells,  Efq.  of  Bickley  Farm,  near  Bromley  in  Kent, 
was  prefent,  and  informed  us,  that  a cow  of  his  had  calved  two  calves, 
one  of  which  was  a bull-calf  and  the  other  a cow-calf.  I defired  Mr. 
Arbuthnot  to  fpeak  to  Mr.  Wells  to  keep  them,  or  let  me  buy  them  of 
him  ; but  from  his  great  defire  for  natural  knowledge  he  very  readily 
preferved  both  till  the  bull  Ihewed  all  the  figns  of  a good  bull ; and  when 
the  free  martin  was  killed  he  allowed  me  to  infpedt  the  parts. 

Of  all  the  free  martins  which  I have  dilfedted,  I (hall  only  give  the 
defcriptions  of  three,  which  point  out  mod;  diftindtly  the  complete  free 
martin,  with  the  gradations  towards  the  male  and  female. 


THE  DESCRIPTION  OF  THE  TFIREE  FREE  MARTINS. 

Mr-.  Arbuthnot’s  free  martin.1 

The  external  parts  were  rather  fmaller  than  in  the  cow.  The  vagina 
palled  on,  as  in  the  cow,  to  the  opening  of  the  urethra,  and  then  it 
began  to  contract  into  a fmall  canal,  which  palled  on  to  the  divilion 
of  the  uterus  into  the  two  horns,  each  horn  palled  along  the  edge  of  the 
broad  ligament  laterally  towards  the  ovaria. 

At  the  termination  of  thofe  horns  were  placed  both  the  ovaria  and  the 
tefticles ; both  were  nearly  of  the  fame  lize,  which  was  about  as  large  as 
a fmall  nutmeg. 

To  the  ovaria  I could  not  find  any  Fallopian  tube. 

To  the  tefticles  were  vafa  deferentia,  but  they  were  imperfect.  The 
left  one  did  not  come  near  the  tefticle ; the  right  only  came  clofe  to  it, 
but  did  not  terminate  in  a body  called  the  epididymis.  They  were  both 
pervious,  and  opened  into  the  vagina  near  the  opening  of  the  urethra. 

a This  animal  was  feven  years  old,  had  been  often  yoked  with  the  oxen ; at  other  times 
went  with  the  cows  and  bull,  but  never  Ihewed  any  defires  for  either  the  one  or  the  other. 

On 
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On  the  pofterior  furface  of  the  bladder,  or  between  the  uterus  and 
bladder,  were  the  two  bags  called  veficulas  feminales  in  the  male,  but 
much  fmaller  than  what  they  are  in  the  bull  : the  dudts  opened  along 
with  the  vafa  deferentia.  This  was  more  deferving  the  name  of  herma- 
phrodite than  the  two  following ; for  it  had  a mixture  of  all  the  parts, 
although  all  were  imperfect. 

Mr.  Wright’s  free  martin,  five  years  old. 

This  animal  had  more  the  appearance  and  general  character  of  the 
ox,  or  fpayed  heifer,  than  either  the  bull  or  cow.  The  vagina  termi- 
nated in  a blind  end,  a little  way  beyond  the  opening  of  the  urethra, 
from  which  the  vagina  and  uterus  were  impervious.  The  uterus  at  its 
extreme  part  divided  into  two  horns.  At  the  termination  of  the  horns  were 
placed  the  tefticles  inftead  of  the  ovaria,  as  is  the  cafe  in  the  female.  The 
reafons  why  I call  thofe  bodies  tefticles,  are  the  following.  Firfc,  they 
were  more  than  twenty  times  larger  than  the  ovaria  of  the  cow,  and  nearly 
the  fize  of  the  tefticles  of  the  bull,  particularly  thofe  of  the  ridgill,  or 
bull  whofe  tefticles  never  come  down.  Secondly,  the  fpermatic  arteries 
were  fimilar  to  thofe  of  the  bull,  efpecially  of  the  ridgill.  Thirdly,  the 
cremafter  mufcle  pafted  up  from  the  rings  of  the  abdominal  mufcles  to 
the  tefticles,  as  it  does  in  the  ridgill . 1 

There  were  the  two  bags  placed  behind  the  bladder,  between  it  and 
the  uterus.  Their  dudts  opened  into  the  vagina,  a very  little  way  beyond 
the  opening  of  the  urethra  but  there  was  nothing  fimilar  to  the  vafa 
deferentia. 

As  the  external  parts  had  more  of  the  cow  than  the  bull,  the  clitoris, 
which  may  be  reckoned  an  external  part,  was  alfo  fimilar  to  that  of  the 

a Although  I call  thefe  bodies  tefticles  for  the  reafon  given,  yet  they  were  only  imitations 
of  fuch  ; for  when  cut  into  they  had  nothing  of  the  ftrudture  of  the  tefticle  : not  being  fimilar 
to  any  thing  in  nature,  they  had  more  the  appearance  of  difeafe.  From  the  feeming  imperfec- 
tion of  the  animal  itfelf,  it  was  not  to  be  fuppofed  that  they  fhould  be  tefticles,  for  then  the 
animal  fhould  have  partaken  of  the  bull,  which  it  certainly  did  not. 
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Cow  j not  at  all  in  a middle  ftate  between  the  penis  of  the  bull  and  the 
clitoris  of  the  cow,  as  I have  defcribed  in  the  hermaphrodite  horfe,  There 
were  four  teats ; the  glandular  part  of  the  udder  was  but  fmall. 

This  animal  cannot  be  faid  to  have  been  a mixture  of  all  the  parts  of 
both  fexes,  for  the  clitoris  had  nothing  fimilar  to  the  penis  in  the  male, 
and  was  different  in  the  cow  part,  in  having  nothing  fimilar  to  the  ovaria  ; 
nor  was  the  uterus  a cavity. 

Mr.  Well’s  free  martin. 

This  animal  was  never  feen  to  fhow  any  figns  of  a defire  for  the 
male,  although  it  went  conflantly  with  one.  It  looked  more  like  an 
heifer  than  what  they  commonly  do;  but  as  it  was  only  between  threa 
and  four  years  old  when  killed,  it  is  very  probable  that  it  was  not  fuffi- 
ciently  old  to  have  taken  the  charadters  of  the  ox  ; however  this  may  be 
owing  to  another  circumftance  that  will  be  mentioned  hereafter. 

The  teats  and  udder  were  fmall  compared  with  thofe  of  an  heifer, 
but  rather  larger  than  in  either  of  the  former  ; the  beginning  of  the 
vagina  was  fimilar  to  that  of  the  cow,  but  foon  obliterated  beyond  the 
opening  of  the  urethra,  as  in  the  laft  defcribed.  The  vagina  and  uterus 
to  external  appearance  was  continued,  although  not  pervious  ; and  the 
uterine  part  divided  into  two  horns,  at  the  end  of  which  were  the  ovaria. 

I could  not  obferve  in  this  any  other  body  which  I could  fuppofe  to 
be  the  teflicle. 

There  was  on  the  fide  of  the  uterus  an  interrupted  vas  deferens  broken 
off  in  feveral  places. 

Behind  the  bladder,  or  between  it  and  the  vagina,  were  the  bags  called 
veficul^  feminales;  between  which  were  the  terminations  of  the  two  vafa 
deferentia. 

The  dudts  of  the  bags  and  the  vafa  deferentia  opened  as  in  the  former. 

This  could  not  be  called  an  exadt  mixture  of  all  the  parts  of  both  fex:es, 
for  here  was  no  appearance  of  teflicles. 
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The  female  parts  were  imperfect,  and  there  was  the  addition  of  part 
of  the  vafa  deferentia,  and  the  bags  called  veliculas  feminales. 

This  circumftance  of  having  no  tefticles,  perhaps  was  the  reafon  why 
it  had  more  the  external  appearance  of  an  heifer  than  what  they  com- 
monly have,  and  more  than  either  of  the  two  former. 
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PLATE  L 

THIS  plate  thows  the  organs  of  generation  of  Mr.  Arbuthnot  s free 
martin,  which  are  almoft  .a  complete  mixture  of  the  male  and 
female ; with  this  ttruCture  of  the'  parts  the  external  appearances  and  ge- 
neral character  of  the  animal  correfponded,  it  being  neither  that  of  the 
bull  nor  cow,  but  a mixt  character. 

A The  peak  of  the  labia. 

B B The  two  labia. 

C The  glans  clitoridis. 

D D The  infide  of  the  common  vagina. 

E E Orifices  of  the  duCts  of  two  glands. 

F The  orifice  of  the  meatus  urinarius. 

% 

G G The  true  vagina. 

H H Either  the  contracted  vagina,  or  what  may  be  called  uterus. 

1 1 The  horns  of  ditto,  only  pervious  a little  way. 

K The  right  ovarium  deprived  of  its  capfula. 

L The  left  ovarium  inclofed  in  its  capfula. 

M A brittle  introduced  through  the  orifice  into  the  capfula. 

N The  right  tetticle. 

O O O O The  right  vas  deferens. 

P P The  veficulae  feminales. 

QCLThe  duCts,  of  veficulae  feminales  feen  through  the  vagina. 

R Points  to  the  openings  of  the  vafa  deferentia  and  veficulae  feminales. 
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PLATE  II. 


THIS  plate  reprefents  the  organs  of  generation  of  Mr.  Wright's  free 
martin,  which  are  more  the  parts  of  a bull  than  thofe  of  a cow  ; 
and  the  animal  while  alive  had  a good  deal  the  charader  and  look  of  an 
ox. 

A The  peak  of  the  labia.  >■  ■ 

BB  The  labia.  0 \ , 

C The  glans  clitoridis.  C*  <:■' 

D D D D The  inner  furface  of  the  commoh  vagina. 

EE  The  orifices  of  the  duds  of  two  glands 
F Meatus  urinarius. 

G G The  inner  furface  of  the  true  vagina,  terminating  in  a blind  end 
at  H. 

H The  termination  of  the  vagina  in  a blind  end. 

1 1 1 1 What  may  be  called  uterus,  but  impervious. 

KK  What  may  be  called  horns  of  the  uterus. 

L L The  tefticles. 

M M The  fpermatic  veflels. 

N N The  cremafter  mufcles. 

O O The  veficulae  feminales. 

P P The  duds  of  the  veficuke  feminales  feen  through  the  vagina. 
(^Points  to  the  duds  of  ditto,  into  which  are  introduced  briftles. 
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PLATE  III. 

THIS  plate  exhibits  a front  view  of  the  organs  of  generation  of  Mr. 

Wells’s  free  martin,  which  are  more  the  parts  of  a cow  than  of  a 
bull,  and  the  animal  itfelf  refembled  a young  heifer  very  much  in  its 
appearance. 

A The  clitoris.  v''  ' 

BB  The  crura  clitoridis.  ■ 

C The  urethra. 

D The  bladder. 

E The  body  of  the  uterus  beyond  the  bladder,  which  is  impervious. 

F F The  horns  of  ditto,  which  are  alfo  impervious, 

G The  left  ovarium  deprived  of  its  capfula. 

H The  right  capfula  inclofing  its  ovarium. 

1 1 1 1 Interrupted  parts  of  the  vafa  deferentia, 

K K The  fpermatic  veffels. 

L The  gubernaculum  of  the  right  fide. 

M The  beginning  of  the  tunica  vaginalis  communis,  into  which  is  in- 
troduced a brittle  to  fliow  that  it  is  hollow. 

N N Veffels  going  behind  the  bladder. 

O O The  two  ureters. 

P P The  veliculas  feminales. 
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ACCOUNT  OF  AN  EXTRAORDINARY 

PHEASANT. 

EVERY  deviation  from  that  original  form  and  ftruCture  which  gives 
the  diftinguifhing  character  to  the  productions  of  nature,  may  not 
improperly  be  called  monftrous.  According  to  this  acceptation  of  the 
term,  the  variety  of  monfters  will  be  found  to  be  infinite.  As  far  as  my 
knowledge  has  extended,  there  is  not  a fpecies  of  animals,  nay  there  is 
not  a fingle  part  of  an  animal  body  which  is  not  fubjeCt  to  extraordinary 
formation.  Nor  does  this  appear  to  be  a matter  of  mere  chance  ; for  it 
may  be  obferved,  that  every  one  has  a difpofition  to  deviate  from  nature 
in  a manner  peculiar  to  itfelf.  It  is  likewife  worthy  of  remark,  that 
each  fpecies  of  animals  is  difpofed  to  have  fupernumerary  parts  of  the 
fame  kinds,  and  nearly  the  fame  fort  of  defeCts  ; but  every  part  is  not 
perhaps  fubjeCt  to  a great  variety  of  forms,  each  part  of  each  fpecies 
having  its  monftrous  form,  as  it  were,  originally  impreffed  on  it  by  the 
hand  of  nature. 

It  is  well  known,  that  there  are  many  orders  of  animals  which  have 
the  two  parts  defigned  for  the  purpofe  of  generation  different  in  the  fame 
fpecies,  by  which  they  are  diftinguifhed  into  male  and  female : but  this 
is  not  the  only  mark  of  diftinCtion  in  many  genera  of  animals  ; in  the 
greatefl  part  the  male  being  diftinguifhed  from  the  female  by  various 
marks.  The  differences  which  are  found  in  the  parts  of  generation  them- 
felves,  I fhall  call  the  firft,  or  principle ; and  all  others  depending  upon 
thefe  I fhall  call  fecondary.  The  firft  belong  equally  to  both ; but  the 
fecondaiy  will  be  found  principally,  although  not  entirely,  in  the  male. 

One  of  the  moft  general  marks  is  the  fuperior  ftrength  of  make  in 
the  male ; and  another  circumftance,  perhaps  equally  fo,  is  this  ftrength 
being  directed  to  one  part  more  than  to  another,  which  part  is  that  moft 
immediately  employed  in  fighting.  This  difference  in  external  form  is 
more  particularly  ftriking  in  the  animals  whofe  females  are  of  a peaceable 
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nature ; fuch  are  the  greateft  number  of  thofe  which  feed  onvegetables,  and 
the  marks  to  difcriminate  the  fexes  are  in  them  very  numerous.  As  the 
males  of  almoft  every  clafs  of  animals  are  probably  difpofed  to  fight*  they 
are,  as  I have  obferved,  ftronger  than  the  females.  In  many  there  are 
parts  folely  defcined  for  that  purpofe,  as  the  fpurs  in  the  cock,  and  the 
horns  in  the  bull  ; on  which  account  the  ftrength  of  the  bull  lies  prin- 
cipally in  his  neck,  that  of  the  cock  in  his  limbs. 

In  carnivorous  animals,  whofe  prey  is  often  of  a kind  which  it  requires 
fcrength  to  kill,  we  do  not  find  fuch  a difference  in  the  form  of  the  male 
and  female  ; very  little  being  difcernable  in  that  of  the  dog  and  bitch  ; 
in  the  he  or  fhe  cat ; or  in  the  cock  and  hen  of  the  eagle ; a difference 
however  is  often  perceivable  in  the  whole  or  in  fome  part  of  their  exter- 
nal covering  ; the  mane  of  the  lion,  for  inftance,  diftinguifhing  him  from 
the  lionefs : and  the  males  of  fuch  animals  as  neither  fight  nor  feed  on 
iiefh,  are  diftinguifhable  from  the  female  merely  by  fome  peculiarity  in 
the  covering  of  their  bodies,  as  the  cock  and  hen  in  many  birds.  The 
male  of  the  human  fpecies  is  diftinguifhed  from  the  female,  both  by  his 
general  ftrength  and  his  covering,  as  alfo  by  a difference  of  voice. 

In  thofe  orders  of  animals  where  the  fexes  are  diftindt,  we  may  not  only 
obferve  the  genital  organs  to  be  fubjedt  to  a mal-conformation,  fimilar  to 
a mal-conformation  in  any  other  part  of  the  animal ; but  that  an  attempt 
is  fometimes  made  to  unite  the  two  parts  in  one  animal  body,  producing 
an  animal  called  an  unnatural  hermaphrodite. 

It  is  my  intention  at  prefen t to  extend  my  inquiry  on  this  fubjedt  no 
further  than  to  what  relates  to  the  refemblance  which  one  fex  bears  to 
another  in  thofe  diftinguifhing  properties  which  I term  fecondary. 

The  unnatural  hermaphrodites  appear  to  be  governed  by  the  fame  cer- 
tain laws  by  which  fuch  extraordinary  formation  of  parts  is  effedted  ; for 
it  is  obfervable,  that  thefe  deviations  obtain  through  a whole  fpecies  of 
animals  precilely  in  the  fame  manner.  I have  already  given  an  account 
of  the  free  martin,  which  exhibits  a mixture  of  the  two  parts  of  genera- 
tion in  the  fame  animal. 

We  find  however,  that  there  is  often  a change  of  the  fecondary  pro- 
perties of  one  fex  into  thofe  of  another  ; the  female  in  fuch  refpedts  now 
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and  then  aftuming  the  peculiarities  of  the  male  ; and  it  may  be  obferved, 
that  fome  clafles  are  more  liable  than  others  to  this  change  a fingular 
example  of  which  is  to  be  the  fubjedt  of  the  following  pages. 

I here  beg  leave  to  premife,  that  in  animals  juft  born,  or  very  young, 
there  are  no  peculiarities  of  fhape  to  diftinguifh  one  fex  from  the  other, 
exclufive  of  what  relates  to  the  organs  of  generation,  and  that  towards 
the  age  of  maturity  the  difcriminating  changes  before  mentioned  appear  ; 
the  male  then  loling  that  refemblance  he  had  to  the  female  in  various 
fecondary  properties/  But  that  in  all  animals  which  are  not  of  any  diftindt 
fex,  called  hermaphrodites,  there  is  no  fuch  alteration  taking  place  in 
their  form  when  they  arrive  at  the  age  of  maturity.  It  is  evidently  the 
male  which  at  this  time  in  fuch  refpedts  recedes  from  the  female.  Every 
female  being  at  the  age  of  maturity  more  like  the  young  of  the  fame 
fpecies  than  the  male  is  obferved  to  be  ; and  if  the  male  is  deprived  of 
his  teftes  when  young,  he  retains  more  of  the  original  youthful  form,  and 
is  therefore  more  limilar  to  the  female. 

From  hence  it  might  be  fuppofed,  that  the  female  charadter  contains 
more  truly  the  fpecific  properties  of  the  animal  than  the  male ; but  the 
charadter  of  every  animal  is  that  which  is  marked  by  the  properties  com- 
mon to  both  fexes,  which  are  found  in  a natural  hermaphrodite,  as  a 
fnail,  or  an  animal  of  neither  fex,  as  the  caftrated  male  or  fpayed  female. 

But  where  the  fexes  are  feparate,  and  the  animals  have  two  charadters, 
neither  of  them  can  be  called  the  true  one  ; the  true  diftinguiftiing  pro- 
perties being  thofe  peculiar  to  neither  fex,  as  above  mentioned,  which 
are  likewife  found  in  the  monftrous  hermaphrodite.  That  thefe  properties 
give  the  diftindt  charadter  of  fuch  animals  is  evident,  for  the  caftrated 
male  and  the  fpayed  female  have  both  the  fame  common  properties ; and 
when  I treated  of  the  free  martin,  which  is  a monftrous  hermaphrodite, 
I obferved  that  it  was  more  like  the  ox  than  the  cow  or  bull,  fo  that  the 
marks  charadteriftic  of  the  fpecies.  which  are  found  in  the  animal  of  a 

3 This  is  not  common  to  all  animals  of  diftindt  fexes  ; for  in  the  fifh  there  is  no  great  dif- 
ference, nor  in  many  infedts,  nor  in  dogs,  as  has  been  already  obferved  ; however,  it  is  con- 
fiderable  in  many  quadrupeds,  but  appears  to  be  moft  fo  in  birds, 
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double  fex,  are  imitated  by  depriving  the  individual  animal  of  its  fex  by 
art,  by  which  means  it  only  preferves  the  true  properties  of  the  fpecies. 

In  lome  animals  which  have  the  feconaary  properties  we  have  men- 
tioned peculiar  to  the  two  fexes,  there  is  a deviation  from  all  thofe  ge- 
neral rules,  by  a change  of  thefe  fecondary  characters  ; the  female  perfect 
with  refpeCt  to  the  parts  of  generation,  afluming  more  or  lefs  of  the  fe- 
condary character  of  the  male. 

This  however  does  not  appear  to  arife  from  any  aCtion  which  takes 
place  at  the  firft  formation  of  the  animal,  or  grows  up  with  it,  but  feems 
to  be  one  of  thofe  which  is  produced  at  certain  periods  of  life,  fimilar  to 
many  common  and  natural  phenomena  ; like  to  what  is  obferved  of  the 
horns  of  the  flag,  which  differ  at  different  ages  ; or  to  the  mane  of  the 
lion,  which  does  not  grow  till  after  his  fifth  year,  &c. 

This  change  has  been  oblerved  in  fome  of  the  bird  tribe,  but  principally 
in  the  common  pheafant. 

It  is  remarked  by  thofe  who  are  converfant  with  this  bird,  when  wild, 
that  there  appears  every  now  and  then  a hen  pheafant  with  the  feathers 
of  the  cock ; and  all  that  they  have  decided  on  the  fubjeCt  is,  that  this 
animal  does  not  breed;  and  that  its  fpurs  do  not  grow.  Some  years  ago 
one  of  thefe  was  fent  to  the  late  Dr.  William  Hunter,  which  I examined 
and  found  it  to  have  all  the  parts  of  the  female  peculiar  to  that  bird. 
This  fpecimen  is  ftill  preferved  in  Dr.  Hunter’s  mufeum.. 

Dr.  Pitcairn  having  received  a pheafant  of  this  kind,  from  Sir  Thomas 
Harris,  fhowed  it  as  a curiofity  to  Sir  Jofeph  Banks  and  Dr.  Solander. 
I happened  to  be  then  prefent,  and  was  defired  to  examine  the  bird;. 
The  following  was  the  refult  of  my  examination. 

I found  the  parts  of  generation  to  be  truly  female : they  were  as  perfeCt 
as  in  any  hen  pheafant  that  is  not  in  the  lead:  prepared  for  laying  eggs. 
There  were  both  the  ovaria  and  oviduCt. 

As  the  obfervations  hitherto  made  have  been  principally  upoi*  birds 
found  wild,  little  of  their  hiftory  can  be  known  ; but  from  what  took 
place  in  a hen  pheafant  in  the  poffeflion  of  a friend  of  Sir  Jofeph  Banks, 
it  fhould  feem  probable  that  this  character  arifes  from  a change  at  late 
period  of  the  animal’s  life,  and  does  not  grow  up  with  it  from  the  be- 
ginning 
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ginning.  This  lady  had  for  fome  time  bred  pheafants,  and  paid  parti- 
cular attention  to  them.  One  of  the  hens,  after  having  produced  feveral 
broods,  moulted,  and  the  fucceeding  feathers  were  thofe  of  a cock.  This 
animal  was  never  afterwards  impregnated.  Hence  it  is  moft  probable, 
that  all  thofe  hen  pheafants  which  are  found  wild,  and  have  the  feathers 
of  a cock,  were  formerly  perfedl  hens,  but  have  become  changed  by  age, 
and  perhaps  by  certain  conftitutional  circumftances. 

I having  bought  fome  pheafants  from  a dealer  in  birds,  among  which 
were  feveral  hens,  perceived  that  one  of  the  hens,  the  year  after,  did  not 
lay,  and  began  to  change  her  feathers  j the  year  following  die  had  nearly 
thofe  of  the  cock,  but  left  brilliant,  efpecially  on  the  head.  It  is  more 
than  probable  this  was  an  old  hen,  nearly  under  fimilar  circumftances  to 
thofe  before  defcribed. 

Lady  Tynte  had  a favourite  pyed  pea-hen  which  had  produced  chickens 
eight  feveral  times ; having  moulted  when  about  eleven  years  old,  the 
lady  and  family  were  aftonilhed  by  her  difplaying  the  feathers  peculiar  to 
the  other  fex,  and  appearing  like  a pyed  peacock.  In  this  procefs  the 
tail,  which  became  like  that  of  a cock,  appeared  firft  after  moulting. 
In  the  following  year  fhe  moulted  again,  and  produced  fimilar  feathers. 
In  the  third  year  fhe  did  the  fame ; then  had  fpurs  refembling  thole  of 
a cock.  She  never  bred  after  this  change  in  her  plumage,  and  died  in 
the  following  winter  during  the  hard  froft,  namely,  in  the  winter  1775-6. 
This  bird  is  now  preferved  in  the  mufeum  of  Sir  Afhton  Lever/ 

From  what  has  been  related  of  thefe  three  birds,  may  it  not  reafonably 
be  inferred,  that  all  thofe  wild  pheafants  of  the  female  fex,  which  are 
found  refembling  the  cock,  have  changed  the  nature  of  their  feathers  at 
a certain  age  ? This  not  only  obtains  in  the  birds  above  mentioned, 
but  perhaps  to  a certain  degree  in  every  clafs  of  animals.  We  find  fome- 

a It  might  be  fuppofed,  that  this  bird  was  really  a cock  which  had  been  changed  for  a 
hen ; but  the  following  fa&s  put  this  matter  beyond  a doubt.  Firft,  there  was  no  other 
pyed  pea-fowl  in  the  country.  Secondly,  the  hen  had  knobs  on  her  toes,  which  were  the 
fame  after  her  change.  Thirdly,  fhe  was  as  fmall  after  the  change  as  before,  therefore  too 
fmall  for  a cock.  Fourthly,  fhe  was  a favourite  bird,  and  was  generally  fed  by  the  lady,  and 
ufed  to  come  for  her  food,  which  fhe  ftill  continued  to  do  after  the  change  in  the  feathers. 
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thing  fimilar  taking  place  even  in  the  human  fpecies : for  that  increafe  of 
hair  obfervable  on  the  faces  of  many  women  in  advanced  life,  is  an 
approach  towards  the  beard,  which  is  one  of  the  mod;  diftinguifhmg 
fecondary  properties  of  man. 

Thus  we  fee  the  fexes  which  at  an  early  period  had  little  to  diftinguifh 
them  from  each  other,  acquiring  about  the  time  of  puberty  fecondary 
properties,  which  clearly  charadlerife  the  male  and  female.  The  male 
at  this  time  recedes  from  the  female,  and  aifumes  the  fecondary  proper- 
ties of  his  fex. 

The  female,  at  a much  later  time  of  life,  when  the  powers  of  pro- 
pagation ceafe,  lofes  many  of  her  peculiar  properties ; and  may  be  laid, 
except  from  mere  ftrudlure  of  parts,  to  be  of  no  fex  ; and  even  recedes 
from  the  original  character  of  the  animal,  approaching  in  appearance 
towards  the  male,  or  perhaps  more  properly  towards  the  hermaphrodite. 
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ACCOUNT  OF  THE  ORGAN  OF  HEARING  IN 

FISHES. 

N'ATURAL  hiftory  has  ever  been  confidered  as  worthy  the  attention 
_ of  the  curious  philofopher,  and  therefore  has  in  all  ages  kept  pace 
with  the  other  branches  of  knowledge ; and  as  both  arts  and  fciences  have 
of  late  years  been  cultivated  to  a degree  perhaps  beyond  what  was  ever 
known  before,  we  find  alfo  that  natural  hiftory  has  not  been  negledted  ; 
all  Europe  appears  to  be  awake  to  it.  In  this  ifland  it  has  been  purfued 
with  more  philofophic  ardour  than  what  was  ever  known  in  any  country. 
It  has  become  the  ftudy  of  men  poffeffed  of  affluent  fortune,  which  they 
have  not  only  dedicated  to  the  cultivation  of  this  fcience,  but  have  even 
riffled  their  health  and  lives  in  purfuit  of  it,  fearching  unknown  regions 
to  improve  mankind,  fettling  correfpondences  every  where,  fo  as  to  bring 
in  its  materials  into  this  country  in  order  to  make  it  the  fchool  of  natural 
hiftory.  It  is  no  wonder  then  that  a fpirit  of  inquiry  is  diffuled  through 
almofi:  all  ranks  of  men  ; and  that  thofe  who  cannot  purfue  it  themfelves, 
yet  chufing  at  leafi;  to  benefit  by  the  induftry  of  others,  are  eager  to  be 
informed  of  what  is  already  known. 

Thefe  refledtions  induced  me  to  publiffl  this  £hort  account  of  the  Organ 
of  Hearing  in  Fillies ; for  though  the  exigence  of  fuch  an  organ  is  now 
more  known,  it  is  ftill  a fubjedt  of  difpute  with  many,  whether  they  pof- 
fefs  that  fenfe  or  not. 

Some  time  before  I quitted  my  anatomical  purfuits  in  the  year  1760, 
and  went  with  the  army  to  Bellille,  I had  obferved  this  organ  in  filhes, 
and  had  the  parts  expofed  and  preferved  in  fpirits.  In  fome  the  canals 
were  filled  with  coloured  injedtion,  which  Ihowed  them  to  great  advantage; 
and  in  others  were  fo  prepared  as  to  fit  them  to  be  kept  as  dried  prepara- 
tions/ My  refearches,  in  that  and  in  every  other  part  of  the  animal 

a I have  injedled  thefe  parts  in  other  animals,  both  with  wax  and  metals,  and  die  bone 
being  afterwards  corroded  in  fpirit  of  fea-falt  makes  elegant  calls  of  thefe  canals, 
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(Economy,  have  been  continued  ever  fince  that  time ; yet  I am  flill  in- 
clined to  coniider  whatever  is  uncommon  in  the  flrudture  of.  thefe  parts 
in  fifties,  as  only  a link  in  the  chain  of  varieties  difplayed  in  the  forma- 
tion of  this  organ  of  fenfe,  in  different  animals,  defcending  from  the  mod: 
perfedt  to  the  moll  imperfedt,  in  a regular  progreflion.3 

As  in  this  age  of  invefligation,  a hint  that  fuch  an  organ  exifled  would 
be  fufficient  to  excite  a fpirit  of  conjedlure  or  inquiry,  I was  aware 
that  there  would  not  be  wanting  fome  men,  who,  whether  they  only 
imagined  the  fadt  to  be  true,  or  really  found  it  to  be  fo,  would  be  very 
ready  to  believe  the  difcovery  their  own,  and  to  affume  all  the  merit  of 
it  to  themfelves.  My  attention  was  more  flrongly  recalled  to  this  point, 
by  hearing  in  converfation  that  fome  anatomifls  in  France,  Germany, 
and  Italy,  had  difcovered  the  organ  of  hearing  in  fifhes,  and  intended  to 
publifh  on  the  fubjedt.  I therefore  conceived  that  it  would  be  only  juflice 
to  myfelf  to  deliver  a fhort  account  of  that  organ  to  the  Royal  Society,  of 
which  I had  made  a difcovery  more  than  twenty  years  before.  I have 
thought  it  proper  to  reprint  it  here,  without  adding  any  thing  to  what  I 
had  before  written  on  the  fubjedt ; referving  a more  compleat  invefligation 
of  this  part  of  natural  hiflory  for  a larger  work  on  the  the  flrudture  of 
animals,  which  I one  day  hope  to  have  it  in  my  power  to  publifh. 

I do  not  intend  to  give  a full  account  of  this  organ  in  any  one  fifh, 
or  of  the  varieties  in  different  fifhes,  but  only  of  the  organ  in  general ; 
thofe  therefore  who  may  chufe  to  purfue  this  branch  of  the  animal  (Eco- 
nomy may  think  it  deficient  in  the  defcriptive  parts.  If  it  was  a difficult 
talk  to  expofe  this  organ  in  fifhes,  I fliould  perhaps  be  led  to  be  more 
full  in  my  defcription  of  it ; but  there  is  in  fadt  nothing  more  eafy. 

I may  be  allowed  jufl  to  obferve  here,  that  the  clafs  called  fepia  has 
the  organ  of  hearing,  but  fomewhat  differently  conflrudled  from  what  it 
is  in  fifhes. 

-*  The  preparations  to  illuftrate  thefe  fa£ts  have  been  ever  fince  Ihewn  in  my  collection  to 
both  the  curious  of  this  country  and  foreigners : in  fhewing  whatever  was  new,  or  fup- 
pofed  to  be  new,  the  ears  of  fifhes  were  always  confidered  by  me  as  one  important  article. 
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The  organ  of  hearing  in  fifhes  is  placed  on  the  fides  of  the  fkull, 
or  cavity  which  contains  the  brain  ; but  the  fkull  makes  no  part  of 
the  organ,  as  it  does  in  the  quadruped  and  the  bird,  the  organ  itfelf 
being  a diftindt  and  detached  part.  In  fome  fifhes  the  organ  is  wholly 
furrounded  by  the  parts  compofing  the  cavity  of  the  fkull,  as  in  the  ray 
kind. 

In  others  this  organ  is  in  part  within  the  fkull,  or  that  cavity  which 
contains  the  brain,  as  in  the  falmon,  cod,  &c.  the  fkull  projecting  late- 
rally, and  forming  a cavity. 

The  organ  of  hearing  in  fifhes  appears  to  increafe  with  the  animal, 
for  it  is  nearly  in  the  fame  proportion  with  that  of  the  animal ; which  is 
not  the  cafe  with  the  quadruped,  &c.  the  organs  being  in  them  nearly 
as  large  in  the  growing  foetus  as  in  the  adult. 

It  is  much  more  fimple  in  fifhes  than  in  all  thofe  orders  of  animals 
which  may  be  reckoned  fuperior,  fuch  as  quadrupeds,  birds,  and  amphi- 
bious animals  ; but  there  is  a regular  gradation  from  the  firfl  of  thefe  to 
fifhes. 

It  varies  in  different  orders  of  fifhes ; but  in  all  it  confiffcs  of  three 
curved  tubes  which  unite  with  one  another ; this  union  forms  in  fome 
only  one  canal,  as  in  the  cod,  falmon,  ling,  &c.  and  in  others  a pretty 
large  cavity,  as  in  the  ray  kind.  In  the  jack  there  is  an  oblong  bag, 
or  blind  procefs,  which  is  an  addition  to  thofe  canals,  and  which,  com- 
municates with  them  at  their  union..  In  the  cod,  &c_  this  union  of  the 
three  tubes  Hands  upon  an  oval  cavity,  and  in  the  jack  there  are  two;  the 
additional  cavities  in  thefe  fifhes  appear  to  anfwer  the  fame  purpofe  with 
the  cavity  in  the  ray  or  cartilaginous  fifhes,  which  is  the  union  of  the 
three  canals. 

The  whole  organ  is  compofed  of  a kind  of  cartilaginous  fubflance, 
very  hard  or  firm  in  fome  parts,  and  which  in  fome  fifhes  is  crufled  over 
with  a thin  bony  lamella,  fo  as  not  to  allow  it  to  collapfe for.  as  the 
fkull  does  not  form  any  part  of  thofe  canals  or  cavities,  they  rnuft  be. 
compofed  of  a fubflance  capable  of  keeping  its  form,. 
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Each  tube  defcribes  more  than  a femi-circle.  This  refembles  in  fome 
refpecfi  what  we  find  in  moft  other  animals,  but  differs  in  the  parts  being 
diftindt  from  the  fkull.1 

Two  of  the  femi-circular  canals  are  fimilar  to  one  another,  may  be 
called  a pair,  and  are  placed  perpendicularly  • the  third  is  not  fo  long  ; 
in  fome  it  is  placed  horizontally,  uniting  as  it  were  the  other  two  at  their 
ends  or  terminations.  In  the  (kate  this  is  fomewhat  different,  being  only 
united  to  one  of  the  perpendicular  canals.  The  two  femi-circular  canals 
whofe  pofition  is  perpendicular,  are  united  at  one  end  laterally,  forming 
one  canal ; at  their  other  extremities  they  have  no  conne&ion  with  each 
other,  but  are  joined  to  the  terminations  of  the  horizontal  one,  near  its 
entrance  into  the  common  cavity.  Near  the  union  of  thofe  canals  into 
the  common,  they  are  fwelled  out  into  round  bags,  becoming  there 
much  larger. 

In  the  ray  kind  they  all  terminate  in  one  cavity  ; and  in  the  cod  they 
terminate  in  one  canal,  placed  upon  the  additional  cavity  or  cavities,  in 
which  there  is  a bone  or  bones . In  fome  there  are  two  bones ; and  in 
the  jack,  which  has  two  cavities,  we  find  in  one  of  them  two  bones,  and 
in  the  other  one  ; in  the  ray  there  is  only  a chalky  fubftance.b 

In  fome  fifhes  the  external  communication,  or  meatus,  enters  at  the 
union  of  the  two  perpendicular  canals.  This  is  the  cafe  with  all  the 
ray  kind,  the  external  orifice  being  fmall,  and  placed  on  the  upper  flat 
furface  of  the  head ; but  it  is  not  every  genus  or  fpecies  of  fifhes  that 
have  the  external  opening. 

The  nerves  of  the  ear  pafs  outwards  from  the  brain,  and  appear  to  ter- 
minate at  once  on  the  external  furface  of  the  fwelling  of  the  femi-circular 
tubes  above  defcribed.  They  do  not  appear  to  pafs  through  thefe  fo  as 
to  get  on  the  infide,  as  is  fuppofed  to  be  the  cafe  in  quadrupeds  ; I fhould 
therefore  very  much  fufped:,  that  the  lining  of  the  tubes  in  the  quadruped 
is  not  nerve,  but  a kind  of  internal  periofteum. 

a The  turtle  and  the  crocodile  have  a ftrufture  fomewhat  fimilar  to  this ; and  the  intention 
is  the  fame,  for  their  fkulls  make  no  part  of  the  organ. 

h This  chalky  fubftance  is  alfo  found  in  the  ears  of  amphibious  animals. 
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As  it  is  evident  that  fifhes  poflefs  the  organ  of  hearing,  it  becomes  un~ 
neceflary  to  make  or  relate  any  experiment  made  with  live  fifhes,  which 
only  tends  to  prove  this  faCt ; but  I will  mention  one  experiment  to  fhow 
that  founds  affeCt  them  much,  and  is  one  of  their  guards,  as  it  is  in  other 
animals.  In  the  year  1762,  when  I was  in  Portugal,  I obferved  in  a 
nobleman’s  garden,  near  Lifbon,  a fmall  fifh-pond  full  of  different  kinds 
of  fifh.  Its  bottom  was  level  with  the  ground,  and  was  made  by  forming 
a bank  all  round ; with  a fhrubbery  clofe  to  it.  Whilfl  I was  lying  on 
the  bank,  obferving  the  fifh  fwimming  about,  I defired  a gentleman,  who 
was  with  me,  to  take  a loaded  gun  and  go  behind  the  fhrubs  and  fire  it. 
The  reafon  for  going  behind  the  fhrubs  was,  that  there  might  not  be  the 
lead:  reflection  of  light.  The  indant  the  report  was  made,  the  fifh  feemed 
to  be  all  of  one  mind,  for  they  vanifhed  indantaneoufly,  raifing  as  it  were 
a cloud  of  mud  from  the  bottom.  In  about  five  minutes  afterwards  they 
began  to  appear,  and  were  feen  fwimming  about  as  before. 

Geoffroi,  who  has  written  on  this  organ,  confiders  the  ray  as  in  the 
clafs  of  reptiles -y  and  with  that  idea  has  examined  their  organ  of  hearing. 
He  is  by  no  means  clear  in  his  defcription,  fo  that  it  is  almoft  impofiible 
to  follow  Mlm  ; yet  it  is  but  doing  him  judice  to  allow,  that  he  has  dis- 
covered what  is  analogous  to  the  three  femi-circular  canals  in  other 
animals,  together  with  their  union  into  one  cavity ; and  mentions  the 
chalky  fubdance  contained  in  that  cavity  and  the  nerves.  But  it  is  by  no 
means  clear,  that  he  was  acquainted  with  the  external  opening  which 
leads  to  thofe  canals.  He  fays  the  entrance  of  the  organ  of  hearing  (by 
which  one  would  fuppofe  he  means  the  meatus  auditorius  externus)  is 
not  eafily  difcovered;  neither  does  that  which  he  defcribes  correfpond 
with  the  real  fituation  of  the  external  communication  ; we  may  therefore 
reafonably  conclude  that  he  is  defcribing  fomething  elfe.  He  is  not  more 
clear  in  his  mode  of  reafoning  on  the  application  of  the  parts  to  produce 
the  fenfe  of  hearing.  He  obferves  that  the  organ  of  hearing  is  very  im- 
perfect in  this  fpecies  of  animals ; but  fuppofes  that  to  be  compenfated  by 
the  medium  in  which  they  live,  and  by  which  found  is  conveyed  to  them 
being  moredenfe  than  that  of  the  air,  by  which  found  is  communicated  to 
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animals  living  on  the  land ; and  of  this  idea  he  is  certainly  the  author, 
Monf,  Geoffroi  cannot  indeed  be  faid  to  have  given  a perfect  account  of 
the  organ  of  hearing  in  fillies,  yet  on  the  whole  he  fhould  be  confidered 
as  a difcoverer.  For  though  he  had  only  made  his  obfervations  on  the 
ray,  as  belonging  to  the  clafs  of  reptiles ; yet  as  it  may  be  properly  con- 
fidered of  the  filh  kind,  he  has  a juft  claim  to  the  difcovery.  Had  I 
formerly  been  acquainted  with  this  author’s  refearches  and  pretenfions,  I 
fhould  not  have  claimed  a difcovery  to  which  I had  not  a prior  right ; 
nor  fhould  I have  held  the  difcovery  of  the  external  communication  alone, 
an  object  of  confequence  enough  to  induce  me  to  difpute  the  honour  with 
Monf.  Geoffroi. 

In  looking  over  the  works  of  the  different  authors  who  have  treated  of 
the  organ  of  hearing  in  fifties,  I find  from  a palfage  in  Willoughby,* 
who  publiftied  prior  to  Mr.  Geoffroi,  and  indeed  is  quoted  by  him,  that 
my  claim,  even  to  the  difcovery  of  the  external  opening,  is  not  fo  ftrong 
as  I believed  it  to  be ; for  he  mentions  an  external  orifice  in  the  fkate, 
contiguous  to  what  he  fuppofes  the  organ  of  hearing  in  that  filh.  If  what 
he  alludes  to  is  really  the  external  opening  of  the  ear,  it  gives  him  a prior 
claim  to  the  difcovery  of  that  part  of  the  organ ; although  from  his 
account,  he  cannot  be  faid  to  have  been  acquainted  with  the  organ 
itfelf : but  as  we  find  in  defcribing  the  external  ear  of  the  thornback 
that  he  has  evidently  miftaken  the  nofe  for  it,  of  which  he  gives  a 
tolerable  full  account,  it  is  very  obvious  that  he  was  ignorant  of  the  open- 
ing into  the  ear.b 

Although  profeffor  Camper  publiftied  an  account  of  the  organ  of 
hearing  in  fifties  fo  late  as  1774,  he  did  not  feem  at  that  time  to  have 
been  acquainted  with  the  external  opening  of  the  ear  in  the  ray.  After 
giving  a defcription  of  the  organ  of  hearing  in  the  pike,  he  makes  fome 
general  obfervations  on  the  fimilarity  of  this  organ  in  other  fifties  , but 

a Willughbeii  Hiftoria  Pifcium,  Oxonii  1 686,  lib.  iii.  cap.  viii. 
b Lib.  iii.  cap.  xiv. 
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excepts  the  (hark  and  ray/  This  exception  we  might  fuppofe  alluded  to 
the  auditory  canal ; but  further  on  he  explains  what  he  meant  by  this 
exception,  and  does  not  mention  the  external  opening  in  the  ray ; from 
which  we  may  fairly  conclude  that  he  was  not  acquainted  with  it.b 

* u II  eft  tres-vraifemblable  que  toutes  les  autres  efpeces  de  poiftons,  tant  tnalacopterygii 
qu’ acanthopterygii^  aufli-bien  que  les  branchlojiegi  Sc  les  chondropterygii  d’Artedi,  a Pexception 
des  fqualis  & des  raies,  out  l’organe  de  l’oui'e  conftruit  a peu  pres  de  la  meme  fagen  ; je 
n’excepte  pas  l’efturgeon,  quoique  M.  Klein,  ibid,  ait  donne  la  defeription  du  conduit  auditif, 
page  ig,  figure  A,  Tab.  2,  b ; ce  poilTon  etant  rare  parmi  nous,  je  n’ai  eu  occafion  de  l’exa- 
miner  qu’une  feule  fois  fans  avoir  trouve  ce  conduit.”  Memoires  Etrangers  de  l’Academie 
des  Sciences,  1774,  tom.  6,  page  190. 

b “ Au  contraire,  les  chiens  de  mer,  les  galeis  de  Rondelet  & les  poiftons  qu’il  a decrits, 
lib.  XI T,  les  fqualis  d’Artedi  & les  raies,  ont  bien  l’organe  a peu  pres  de  la  meme  compo- 
fttion,  mais  il  eft  enferme  dans  une  caifie  tout  ofleufe  ou  cartilagineufe,  ce  qui  ne  fait  pas  une 
difference  efientielle ; ils  entendent  done  comme  les  eglefins,  les  morues,  les  baudroyes  & les 
brochets,  en  un  mot  comme  tous  les  autres  poiftons  non  amphibies  : M.  Geoffroi  s’eft  trompe 
en  comparant  leurs  organes  avec  celui  des  reptiles,  tels  que  la  vipere,  les  lezards,  See.  qui 
entendent  le  fon  comme  les  quadrupedes,  les  oifeaux  & les  amphibies  aquatiques,  favoir  par 
le  moyen  de  l’air  Sc  d’un  tambour,  comme  j’ai  deflein  de  le  prouver  dans  une  autre  occafion,” 
Memoires  Etrangers  de  l’Acadamie  des  Sciences,  1774,  tom.  6,  page  190. 
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ACCOUNT  OF  CERTAIN  RECEPTACLES  OF  AIR 
IN  BIRDS,  WHICH  COMMUNICATE  WITH  THE 
LUNGS  AND  EUSTACHIAN  TUBE. 

SINCE  the  account  of  thefe  receptacles  was  read  before  the  Royal 
Society,  in  the  year  1774,  I have  by  the  diffedtions  of  a number  of 
birds  been  able  to  make  fome  additional  obfervations  relative  to  the  extent 
of  the  air-cells  which  communicate  with  the  lungs  in  this  clafs  of  ani- 
mals. Thefe  latter  obfervations  were  not  however  made  in  confequence 
of  any  regular  defign  to  inveftigate  this  fubjedt  further.  For  to  have 
eftablifhed  the  principle  feemed  all  that  was  neceffary,  unlefs  by  general 
obfervations  we  could  hope  to  throw  more  light  on  the  final  intention  of 
this  remarkable  piece  of  mechanifm. 

Before  the  period  I have  mentioned,  the  communication  fubfifting  in 
birds,  between  the  air-cells  of  the  lungs  and  other  cavities  of  the  body, 
had  not  been  clearly  explained,  nor  even  much  attended  to  by  anatomifts 
or  natural  hiftorians.  It  is  a fingularity  of  ftrudture  peculiar  to  this  tribe 
of  animals ; and  an  account  of  it,  cannot,  I imagine,  be  unacceptable 
to  the  public. 

It  is  not  my  prefent  intention  to  enter  into  minute  defcriptions  of  all 
the  particular  communications  of  this  fort  difcoverable  in  birds  by  dif- 
fedtion,  but  only  to  mention  fuch  general  fadts  as  will  ferve  to  introduce 
the  fubjedt  into  natural  hiftory,  and  lead  to  an  inquiry  into  the  purpofes 
which  this  ftrudture  was  intended  to  anfwer.  With  this  view  I lhall  en- 
deavour to  give  fome  idea  of  the  conftrudtion  of  the  lungs,  and  of  the 
air-receptacles  in  birds  ; occafionally  remarking  the  circumftances  in 
which  thefe  principally  differ  from  what  is  feen  in  other  animals. 

To  make  this  matter  more  intelligible,  I muft  previoufly  give  an  idea 
©f  the  difference  between  the  particular  parts-  in  queftion,  and  thofe  of 
other  animals  who  are  not  endowed  with  this  property;  and  firft,  the 
conftrudtion  of  the  lungs,  and  then  of  thofe  receptacles. 

The 


OF  AIR-CELLS  IN  BIRDS. 


78 

The  mechanifm  of  the  lungs  in  birds,  which  renders  them  fit  for 
conveying  air  to  different  parts  of  the  body,  confifls  principally  in  certain 
communications. 

It  has  been  afferted  that  birds  have  no  diaphragm  ; but  this  opinion 
mull  have  arifen  either  from  a want  of  oblervation,  or  from  too  confined 
an  idea  of  a diaphragm  ; for  there  is  a moderately  ftrong,  but  thin  and 
tranfparent,  membrane  which  covers  the  lower  furface  of  the  lungs, 
adheres  to  them,  and  affords  infertion  to  feveral  thin  muffles  which  arife 
from  the  inner  furfaces  of  the  ribs.  The  ufe  of  this  part  feems  to  be 
that  of  leffening  the  concavity  of  the  lungs  towards  the  abdomen,  at  the 
time  of  infpiration,  and  thereby  affifling  to  dilate  the  air-cells  ; for  which 
realon  it  is  to  be  confidered  as  anfwering  one  main  purpofe  of  a dia- 
phragm. Befides  this  attachment  of  the  lungs  to  the  diaphragm,  they 
are  alfo  connected  to  the  ribs,  and  to  the  fides  of  the  vertebrae. 

Thefe  adhefions  are  peculiar  to  this  tribe  of  animals,  and  are  of  lin- 
gular ufe,  nay  in  faff  are  abfolutely  neceffary  in  fuch  lungs  as  thofe  of 
birds ; out  of  which  it  is  intended  the  air  fliould  find  a p ffa  nto  other 
cavities.  For  if  the  lungs  were  loofe  in  the  cavity  of  the  thorax,  as  is 
the  cafe  in  many  other  animals,  thefe  cells  could  not  be  expanded,  either 
by  the  depreffion  of  the  diaphragm,  or  the  elevation  of  the  ribs ; fince 
the  air  rufhing  in  to  fill  up  the  vacuum  produced  in  the  cavity  of  the 
cheft  by  thefe  affions  would  take  the  ftreight  road  from  the  trachea 
through  thefe  paffages,  and  of  confequence  would  expand  no  part  of  the 
lungs  which  lay  out  of  that  line,  whereby  refpiration  would  be  totally 
prevented,  and  an  effeff  produced  exaffly  fimilar  to  what  happens  in  other 
animals  where  the  lungs  are  fo  much  wounded  as  to  allow  a free  exit  to 
the  air  at  that  part. 

The  cells  in  birds  which  receive  air  from  the  lungs,  are  to  be  found 
both  in  the  foft  parts,  and  in  the  bones  ; and  have  no  communication 
with  the  cavity  of  the  common  cellular  membrane.  Some  of  thefe  air- 
bags are  placed  in  the  larger  cavities,  as  the  abdomen  ; and  others  are 
fo  lodged  in  the  interftices,  as  about  the  bread:,  axilla,  &c.  as  at  firff  to 
give  the  appearance  of  the  common  connecting  membrane.  Some  of 
them  communicate  immediately  with  one  another  and  all  may  be  faid 

to 
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to  have  a communication  by  means  of  the  lungs.  They  are  of  very  dif- 
ferent fizes,  juft  as  beft  fuits  the  particular  circumftances  of  the  parts  in 
which  they  are  placed. 

The  bones  which  receive  air  are  of  two  kinds - fome,  as  the  fternum, 
ribs,  and  vertebrae,  have  their  internal  fubftance  divided  into  innumerable 
cells,  whilft  others,  as  the  os  humeri,  and  the  os  femoris,  are  hollowed 
out  into  one  large  canal,  with  fometimes  a few  bony  columns  running 
acrofs  at  the  extremities.  Bones  of  this  kind  may  be  diftinguifhed  from 
thofe  that  do  not  receive  air,  by  feveral  marks : i ft.  By  their  lefs  fpeciftc 
gravity  : 2dly,  By  being  lefs  vafcular  than  the  others,  and  therefore 
whiter  : 3dly,  By  their  containing  little  or  no  oil,  and  confequently  being 
more  eafily  cleaned ; and  when  cleaned  appearing  much  whiter  than  com- 
mon bones  : 4thly,  By  having  no  marrow,  or  even  any  bloody  pulpy  fub- 
ftance in  their  cells : 5 thly.  By  not  being  in  general  fo  hard  and  firm  as 
other  bonesa ; and  6thly,  By  the  paflage  that  allows  the  air  to  enter 
the  bones,  which  can  eafily  be  perceived.  In  the  recent  bone  we  may 
readily  dilcover  holes,  or  openings,  not  filled  with  any  fuch  foft  fubftance 
as  blood-veflels  or  nerves  ; and  it  happens  that  feveral  of  thefe  holes  are 
placed  together,  near  that  end  of  the  bone  which  is  next  to  the  trunk  of 
the  bird  ; and  are  diftinguifhable  by  having  their  external  edges  rounded 
off ; which  is  not  the  cafe  with  the  holes  through  which  either  nerves  or 
blood-vefiels  pafs  into  the  fubftance  of  the  bone. 

When  birds  break  any  of  the  bones  which  contain  air,  the  furround- 
ing parts  become  emphyfematous. 

There  are  openings  in  the  lungs,  by  which  they  tranfmit  air  to  the 
other  parts ; and  the  membrane  or  diaphragm  above  mentioned  is  per- 
forated in  feveral  places  with  holes  of  a confiderable  fize,  which  admit  of 
a free  communication  between  the  cells  of  the  lungs  and  the  abdomen, 
a circumftance  which  has  been  frequently  noticed.  To  each  of  thefe 
perforations  is  joined  a diftindt  membranous  bag,  extremely  thin  and 
tranfparent,  which  being  afterwards  continued  through  the  whole  of  the 

a The  bones  of  fome  birds  are  fo  foft  that  they  can  be  fqueezed  together  with  the  finger 
and  thumb ; the  bones  of  the  extremities  however  have  very  folid  fides. 


abdomen 
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abdomen  are  attached  to  the  back  and  Tides  of  that  cavity,  by  which  the 
bags  are  kept  firm  in  their  proper  fituations  ; each  receiving  the  air  from 
their  refpedtive  openings.  There  is  no  occafion  to  defcribe  here  all  the 
bags,  or  their  attachments,  it  being  fufficient  to  fay  that  they  extend  over 
the  whole  abdomen. 

The  lungs  at  the  anterior  part,  contiguous  to  the  fternum,  open  into 
certain  membranous  cells  which  lie  upon  the  fides  of  the  pericardium, 
and  communicate  with  the  cells  of  the  fternum.  At  the  fuperior  part 
the  opening  of  the  lungs  is  into  the  large  cells  of  a loofe  net  work, 
through  which  the  trachea,  cefophagus,  and  large  velfels  pafs  as  they  are 
going  to  and  from  the  heart.  When  thefe  cells  are  diftended  with  air, 
the  fize  of  that  part  where  they  lie  is  very  confiderably  increafed,  and  in 
general  is  a mark  of  either  the  paflion  of  anger  or  love.  It  is  plainly 
leen  in  the  Turkey-cock,  the  pouting  pigeon,  &c.  and  is  very  vifible  in 
the  breaft  of  a goofe  when  fhe  cackles.  Thefe  cells  communicate  with 
others  in  the  axilla,  under  the  large  pedtoral  mufcle ; and  in  fome  birds 
are  flill  further  extended.  In  the  pelican,  for  inftance,  the  fkin  of  the 
breaft  is  united  to  the  parts  underneath  by  means  of  thofe  cells,  which 
are  pretty  equally  formed ; and  when  the  fkin  is  removed,  the  two  fepa- 
rated  furfaces  appear  as  if  honey- combed.  When  thefe  cells  are  diftended, 
the  Ikin  is  removed  to  a confiderable  diftance,  by  which  means  the  volume 
is  proportionally  increafed.  In  moft  birds,  I believe  in  all  that  fly,  thefe 
axillary  cells  communicate  with  the  cavity  of  the  os  humeri,  by  means  of 
lmall  openings  in  the  hollow  furface  near  the  head  of  that  bone.  The 
oftrich  however  is  an  exception.  In  fome  birds  they  are  continued  down 
the  wing,  where  they  communicate  with  the  ulna  and  radius,  and  in 
others  they  go  even  as  far  as  the  pinions. 

The  pofterior  edges  of  the  lungs  (which  lie  on  the  fides  of  the  Ipine 
and  projedt  backwards  between  the  ribs)  open  into  the  cells  of  the  bodies 
of  the  vertebras,  into  thofe  of  the  ribs,  the  canal  of  the  medulla  fpinalis, 
the  cells  of  the  facrum,  and  other  bones  of  the  pelvis  ; from  which  parts 
the  air  finds  a p«flage  into  the  cavity  of  the  thigh  bone.  This  takes 
place  in  the  greateft  number  of  birds  j but  in  fome  the  air  is  even  con- 
tinued part  of  the  way  down  the  thighs.  This  account  agrees  with  what 

we 
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we  generally  find ; though  fome  birds  have  more,  and  fome  fewer  of  thefe 
communications ; for  in  the  oftrich  no  air  gets  into  the  os  humeri,  but 
it  enters  into  every  other  part,  as  defcribed  above,  and  in  very  large  quan- 
tities. In  the  common  fowl  no  air  appears  to  enter  any  bone  except  the 
os  humeri.  The  wood-cock  has  no  air-cells  either  in  the  firfl  bone  of 
the  wing,  or  in  the  thigh  bones.  On  the  other  hand,  in  the  pelican 

the  air  pafies  on  to  the  ulna  and  radius,  and  into  thofe  bones  which 

anfwer  to  the  carpus  and  metacarpus  of  quadrupeds. 

Thus  the  cells  of  the  abdomen,  thofe  furrounding  the  pericardium, 
thofe  fituated  at  the  lower  and  forepart  of  the  neck,  and  in  the  axilla, 
thofe  in  the  cellular  membrane  under  the  pedtoral  mufcles,  as  well  as  in 
that  which  unites  the  (kin  to  the  body,  all  communicate  with  the  lungs, 
and  are  capable  of  being  filled  with  air ; and  again  from  thefe  the  cells  of 
the  fternum,  ribs,  vertebra  of  the  back  and  loins,  bones  of  the  pelvis, 

the  humeri,  the  ulna  and  radius,  with  the  pinions,  and  thigh  bones, 

can  in  many  birds  be  furnifhed  with  air. 

This  fupply  of  air  is  not  conveyed  to  the  bones  folely  by  means  of  the 
lungs ; for  the  cells  of  the  bones  of  the  head  in  fome  birds  are  likewife 
filled  with  it,  of  which  the  owl  is  a remarkable  instance.  In  this  bird 
the  diploe  between  the  two  plates  of  the  fkull  is  cellular  and  admits  a 
confiderable  quantity  of  air,  which  is  furnifhed  by  the  Eufbachian  tube. 

Some  authors  confidered  the  diploe  in  the  cranium  of  a bird  as  a con- 
tinuation of  the  mamillary  procefs,a  and  have  looked  upon  it  as  a circum- 
ftance  peculiar  to  finging  birds,  but  this  is  not  really  the  cafe.  The 
lower  jaw  of  many  birds,  but  more  particularly  the  pelican,  is  furnifhed 
with  air,  which  is  fupplied  by  means  of  the  Euftachian  tube.b 

Thefe 

1 The  only  thing  fimilar  to  this  communication  in  birds,  of  the  cells  of  bones  with  the 
•xfernal  air,  is  that  which  takes  place  in  the  internal  ear  of  quadrupeds,  by  means  of  the  Euf- 
tachian  tube. 

b When  I wrote,  this  account  to  fend  it  to  the  Royal  Society,  I did  not  then  know  by  what 
means  this  was  done ; for  in  that  I faid,  “ but  by  what  means  I do  not  know  •”  that  is,  I 
did  not  know  whether  it  was  conveyed  by  the  trachea,  where  it  pafies  along  the  neck,  or 
the  Euftachian  tube.  Profefi'or  Camper,  when  he  did  me  the  honour  to  call  upon  me,  was  fo 
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Thefe  fads,  which  had  been  formerly  obferved,  led  me  in  the  year 
1758  to  make  feveral  experiments  upon  the  breathing  of  birds,  to  prove 
the  free  communication  between  the  lungs  and  the  above  mentioned  parts. 

Firft,  I made  an  opening  into  the  belly  of  a cock,  and  having  intro- 
duced a filver  canula,  tied  up  the  trachea  ; I found  that  the  animal 
breathed  by  this  opening,  and  might  have  lived ; but  by  an  inflammation 
in  the  bowels  coming  on,  adhefions  were  produced,  and  the  communi- 
cation cut  off. 

I next  cut  the  wing  through  the  os  humeri,  in  another  fowl,  and 
tying  up  the  trachea,  as  in  the  cock,  found  that  the  air  palled  to  and 
from  the  lungs  by  the  canal  in  this  bone.  The  fame  experiment  was 
made  with  the  os  femoris  of  a young  hawk,  and  was  attended  with 
nearly  the  like  fuccefs.  But  the  paffage  of  air  through  the  parts  in 
both,  efpecially  in  the  laft  experiment,  was  attended  with  more  difficulty 
than  in  the  firft ; it  was  indeed  fo  great  as  to  render  it  impoffible  for  the 
animal  to  live  longer  than  to  prove  evidently  that  it  breathed  through 
the  cut  bone. 

I have  made  feveral  preparations  of  thefe  cells,  by  throwing  into  the 
trachea  an  injection  commonly  called  the  corroding  injection,  which  firft 
filled  the  air-cells  of  the  lungs,  then  all  the  others,  fuch  as  the  cells  in 
the  abdomen,  anterior  and  fuperior  part  of  the  cheft,  axilla,  os  humeri, 
cells  of  the  back  bone  and  thigh  ; then  the  whole  being  put  into  fpirit  of 
fea-falt,  and  corroded,  the  caft  of  injection  came  out  entire. 

The  extreme  Angularity  of  thefe  communications  in  birds,  put  me  upon 
confidering  what  might  be  their  final  intention.  At  firft  I fufpeded  that 
it  might  be  intended  to  affift  the  ad  of  flying,  that  being  the  circumftance 
which  appears  the  moft  peculiar  to  birds.  It  might  be  of  fervice  in  that 
refped,  I thought,  by  increafing  the  volume  and  ftrength  with  the  fame 
quantity  of  matter,  and  therefore  without  adding  to  the  weight  of  the 
whole,  which  indeed  would  rather  be  diminifhed  by  the  difference  of 

obliging  as  to  take  fome  pains  to  fhow  me,  in  the  lower  jaw  of  the  hawk,  the  hole  where  the 
air  entered  ; which  makes  me  fufpeft  he  did  not  underftand  what  I had  written.  For  after 
having  given  the  marks  by  which  fuch  openings  were  particularly  diftinguifhed,  it  will  hardly 
be  fuppofed  I could  fay  that  I did  not  know  the  hole  where  the  air  entered. 

fpecific 
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fpecific  gravity  between  the  external  and  internal  air.  This  opinion  was 
flrengthened,  by  obferving  that  the  feathers  of  birds  contain  alfo  a confi- 
derable  quantity  of  air  and  in  the  very  part  which  requires  the  greatefl 
ftrength : the  analogy  to  which  feems  to  hold  good  between  this  mechanifm 
in  birds  ; and  what  is  difcoverable  in  moft  kinds  of  fifhes,  rather  favours 
this  opinion.  For  thefe  have  air  contained  within  their  bodies,  which  I 
believe  is  commonly  fuppofed  to  leflen  their  fpecific  gravity,  although  this 
does  not  appear  fo  neceffary  in  fifhes,  who  move  in  a much  heavier  ele- 
ment than  birds.3  But  when  I found  that  the  oftrich  (which  is  not 

intended 

* When  we  confider  that  the  elevating  and  fufpending  apparatus  is  much  lefs  in  fifties  than' 
in  birds,  we  might  reafonably  conceive  the  air  in  them  was  intended  as  a kind  of  equilibrium 
between  the  fifh  and  water ; and  that  progreflive  motion  was  the  only  thing  wanted  in  the 
actions  of  fifties.  Were  we  to  reafon  upon  general  principles  alone,  we  fliould  fuppofe  that 
thof^  fifties  who  have  the  largeft  air-bags  fliould  have  their  mufcles  of  a greater  fpecific  gra- 
vity ; and  thofe  fifties  that  have  none,  fhould  have  the  lighteft  flefh  ; therefore  that  the  flefti 
of  a fhark,  which  has  no  air-bag,  fliould  be  lighter  than  that  of  the  falmon  and  cod,  which 
have  : but  to  know  how  far  this,  which  appeared  to  be  reafonable,  was  a fadt,  I made  the  fol- 
lowing experiments. 

Experiment  I.  I took  a portion  of  mufcle  of  the  fhark,  cod,  and  falmon,  of  the  fame 
weight  in  air;  and  firft  examined  how  far  they  occupied  the  fame  fpace,  by  immerfing  them 
in  water,  and  obferving  the  rife  or  fall  of  the  water  upon  each  of  them  being  feparately  im- 
merfed  in  it. 

The  {hark  occupied  the  fmalleft  fpace,  the  falmon  a little  more,  and  the  cod  the  largeft. 

Experiment  2.  I then  fufpended  the  fame  three  portions,  upon  a level,  in  a glafs  veffel 
filled  with  water  about  two  feet  high,  and  let  them  all  go  at  the  fame  inftant  to  fee  which 
would  fall  through  the  water  in  the  ftiorteft  fpace  of  time.  The  ftiark  got  to  the  bottom 
firft,  the  falmon  next,  and  the  cod  laft. 

It  is  neceffary  to  obferve  that,  in  both  thefe  experiments,  the  difference  in  bulk,  and  in  the 
times  of  their  falling  was  very  little ; but  however  fufficient  to  afeertain  the  fail  for  which  the 
experiments  were  inftituted. 

To  fee  how  far  the  mufcular  flefti  of  birds  was  fpecifically  lighter  than  that  of  a quadruped, 

I repeated  the  above  experiments  upon  a portion  of  a hind,  of  a pigeon,  and  of  a ftieep,  but 
could  difeover  no  vifible  difference  in  their  weight. 

It  may  be  obferved,  there  are  two  fituations  of  oil  in  fifties  ; in  one  it  is  diffufed  through 
the  body,  as  in  the  falmon,  herring,  &c.  In  the  other  it  is  in  the  liver,  as  in  all  of  the  ray 
kind,  cod,  &c.  and  thofe  who  have  it  in  one  part  have  none  in  the  other.  The  liver,  in 
thofe  of  the  ray  kind,  is  large  and  extended  through  the  belly  ; therefore  it  might  be  fuppofed 
to  lighten  the  body,  from  oil  being  lighter  t^ian  water  or  the  flefti ; but  we  have  oil  in  the 

M 2.  liver. 
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intended  to  fly)  was  amply  provided  with  thefe  cells ; and  that  the  com- 
mon fowl,  and  many  others  of  that  clafs,  which  are  endowed  with  the 
faculty  of  flying,  were  lei's  liberally  fupplied  with  air  : when  I law  that 
the  wood-cock,  which  flies,  and  is  even  fuppofed  a bird  of  palfage,  was 
inferior  in  this  refpeCt  to  the  0 ft  rich ; and  that  the  bat  differed  not  in 
ffruCture  from  animals  that  do  not  fly,  I was  compelled,  by  fo  many  con- 
tradictions to  theory,  to  luppofe  that  this  Angular  mechanifm  might  be 
intended  for  fotne  other  purpofe. 

The  next  conjecture  that  offered,  was,  that  thefe  parts  were  to  be  con- 
lidered  as  an  appendage  to  the  lungs ; to  which  I was  led  by  the  analogy 
oblervable  in  amphibious  animals.  For  in  the  l'nake,  viper,  and  many 
others  of  them,  the  lungs  are  continued,  down  through  the  whole  belly, 
in  form  of  two  bags ; of  which  the  upper  part  only  can  perform  the 
office  of  rel'piration  with  any  degree  of  effeCt ; the  lower  having  com- 
paratively but  few  air-velfels.  The  air  mull  pafs  through  this  upper 
part  before  it  gets  to  the  lower  in  inlpiration,  and  muft  alfo  repafs  in  ex- 
piration, fo  that  the  relpiratory  furface  has  more  air  applied  to  it  than 
what  the  lungs  of  themfelves  could  contain.  It  cannot  however  be  fup- 
pofed, that  the  air  may  be  made  to  pafs  to  and  fro  in  bones  as  in  parts 
which  admit  of  contraction  and  dilatation  ; the  purpofe  anfwered  by  thefe 
bony  cells  muff  therefore  be  different ; and  perhaps  they  fliould  be  con- 
fidered  as  refervoirs  of  air.  There  is  in  faCt  a great  Amilarity  between 
birds  and  that  clafs  of  animals  called  amphibious ; and  although  a bird 
and  a fnake  are  not  the  fame  in  the  conftruCtion  of  the  refpiratory  organs, 
yet  the  circumftance  of  the  air  paffing  in  both  beyond  the  lungs,  into  the 
cavity  of  the  abdomen,  naturally  leads  us  to  fuppofe,  that  a ffruCture  fo 
limilar  is  defigned  in  each  to  a Amilar  purpofe.  This  analogy  is  flill 
further  lupported  by  the  lungs  in  both  confiding  of  large  cells.  Now 
in  amphibious  animals,  the  ufe  of  luch  a conformation  of  the  lungs  is 
evident ; for  it  is  in  confequence  of  this  ffruCture  that  they  require  to 
breathe  lefs  frequently  than  others.  Even  confidering  the  matter  in  this 

liver  of  the  cod  ; and  in  the  falmon,  &c.  there  is  a great  deal  of  oil  difFufed  through  the 
whole ; therefore  I am  affraid  we  are  not  yet  acquainted  with  the  full  effeCt  of  the  air-bladder 
in  fifties. 
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light,  it  may  dill,  in  birds,  have  fome  connection  with  flying,  as  that 
motion  may  eaflly  be  imagined  to  render  frequency  of  refpiration  incon- 
venient, and  a refervoir  of  air  may  therefore  become  Angularly  ulefuh 
Although  we  are  not  to  confider  this  ftrudture  in  birds  to  be  an  extention 
of  lungs,  yet  I can  eaflly  conceive  this  accumulation  of  air  to  be  of  great 
ufe  in  refpiration  ; for  as  we  obferved  in  the  viper,  that  the  air  in  its  paf- 
fage  to  and  from  thele  cells,  mult  certainly  have  a confiderable  effedt 
upon  the  blood  in  the  lungs,  by  allowing  a much  greater  quantity  of  air 
to  pafs  in  a given  time  than  if  there  was  no  fuch  conftrudtion  of  parts/ 
And  this  opinion  will  appear  not  to  be  ill  founded,  if  we  confider  that 
both  in  the  bird  and  the  viper,  the  furface  of  the  lungs  is  fmall  in  com- 
parifon  to  what  it  is  in  many  other  animals  which  have  not  this  extenflon 
of  cavity.  It  is  alfo  a corroborating  circumdance,  that  in  the  fowl  the 
air  could  have  pafled  by  a much  readier  way  than  through  the  lungs, 
into  all  the  cells  about  the  bread:,  neck,  axilla,  wings,  &c.  that  could 
have  been  filled  from  the  lower  end  of  the  trachea,  upon  which  many  of 
them  lie.  But  the  air  mufl:  now  take  a roundabout  pafiage  both  in  its 
way  in  and  in  its  way  out,  thofe  openings  being  upon  the  exterior  furface 
of  the  lungs.  We  mud:  not  however  give  up  the  idea  of  fuch  drudture 
being  of  ufe  in  flying  for  I believe  we  may  fet  it  down  as  a general 
rule,  that  in  the  birds  of  longed:  and  highed  flight,  as  eagles,  this  ex- 
tenlion,  or  diffufion  of  air  is  carried  further  than  in  the  others  and  this 
opinion  is  drengthened  by  comparing  this  drudture  with  the  refpiratory 
organs  in  the  flying  infedts,  which  are  compofed  of  cells  diffufed  through 
the  whole  body ; and  thefe  are  extended  even  into  the  head  and  down  the 
extremities  -y  while  there  is  no  fuch  drudture  in  thofe  infedts  that  do  not 
fly,  as  the  fpider ; but  why  the  pelican  fhould  be  fo  amply  provided,  I 
cannot  fay,  not  knowing  the  natural  hidory  of  that  bird  fufficiently  to 
be  able  to  judge  of  this  point.  Do  they  carry  weights  in  the  large  fauces 
fo  as  to  require  fuch  an  increafe  of  body  without  increafe  of  weight  ? 

3 It  may  perhaps  occur  to  fome  that  the  whole  of  thefe  communicating  cells  are  to  be  con- 
fidered  as  extended  lungs ; but  I can  hardly  think  that  any  air  which  gets  beyond  the  vefi- 
culated  lungs  themfelves  is  capable  of  affe&ing  the  blood  of  the  animal ; as  the  other  cavities 
into  which  it  comes,  as  well  thofe  of  the  foft  parts  as  of  the  bones,  are  very  little  vafcular. 

How 
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How  far  this  Conftrudion  of  the  refpiratory  organs  may  affift  birds  in 
finging,  is  deferving  of  notice  ; as  the  vaft  continuance  of  fong,  between 
the  breathings,  in  a Canary-bird,  would  appear  to  arife  from  it.  This 
is  a fubjed  however  which  I fhall  not  at  prefent  enter  upon. 
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EXPERIMENTS  AND  OBSERVATIONS  ON  ANI- 
MALS, WITH  RESPECT  TO  THE  POWER  OF 
PRODUCING  HEAT. 

SOME  late  ingenious  experiments  and  obfervations,  publifhed  in  the 
Philofophical  Tranfa&ions,  upon  a power  which  animals  feem  to 
poffefs  of  generating  cold,  induced  me  to  look  over  my  notes,  containing 
fome  which  I had  made  in  the  year  1766,  indicating  an  oppofite  power  in 
animals,  whereby  they  are  capable  of  refilling  any  external  cold  while  alive, 
hy  generating  within  themfelves  a degree  of  heat  fufficient  to  counterad:  it. 
Thefe  experiments  were  not  originally  inflituted  with  any  expectation  of 
the  event  which  refulted  from  them,  but  for  a very  different  purpofe ; 
which  was  no  other  than  to  fatisfy  myfelf,  whether  an  animal  could  re- 
tain life  after  it  was  frozen,  as  had  been  confidently  afferted  both  of  fifhes 
and  fnakes.  If  I had  fucceeded,  I meant  to  have  tried  the  effeCts  of  freez- 
ing, on  living  animals,  to  a much  greater  extent  than  ever  can  happen, 
accidentally.  For  that  fnakes  and  fifhes,  after  being  frozen,  have  flill 
retained  fo  much  of  life,  as  when  thawed  to  refume  their  vital  adions,  is 
a fad  fo  well  attefted  that  we  are  bound  to  believe  it.  I mention  thefe 
circumflances,  to  account  for  what  might  othepwife  be  attributed  to 
negligence  and  inattention ; namely,  the  little  nicety  that  was  ufed  in 
meafuring  the  precife  degree  of  cold  applied  in  thefe  experiments.  Ac- 
curacy in  this  particular  was  not  aimed  at,  as  it  was  of  no  confequencc  in 
the  inquiry  more  immediately  before  me.  The  cold  was  firfl  produced 
by  means  of  ice  and  fnow  with  fal  ammoniac  or  fea-falt,  to  about  the 
io°  of  Fahrenheit’s  thermometer:  then  ice  was  mixed  with  fpirit  of 
nitre;  but  what  degree  of  cold  was  thus  produced  I did  not  examine. 
This  cold  mixture  was  made  in  a tub  furrounded  with  woollen  cloths, 
and  covered  with  the  fame,  to  prevent  the  effeds  of  the  heat  of  the  at- 
mofphere  upon  the  mixture  itfelf,  and  to  preferve  as  much  as  pofiible  a 
cold  atmofphere  within  the  veffel.  The  animal  juices,  the  blood  for  ex- 
ample. 
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ample,  freeze  at  250  5 l'o  that  a piece  of  dead  flelh  could  be  frozen  in 
fuch  -an  atmofphere. 

EXPERIMENTS. 

I.  The  firft  experiment  was  made  on  two  carp.  They  were  put  into 
a glafs  velfel  with  common  river  water,  and  the  veflel  put  into  the  freez- 
ing mixture  ; the  water  did  not  freeze  fall  enough  ; and  therefore  to  make 
it  freeze  fooner  we  put  in  as  much  cooled  fnow  as  to  render  the  whole 
thick.  The  fnow  round  the  carp  melted  : we  put  in  more  frelh  fnow, 
which  melted  alfo  ; and  this  was  repeated  feveral  times,  till  we  grew 
tired,  and  at  laft  left  them  covered  up  in  the  yard  to  freeze  by  the  joint 
operation  of  the  furrounding  mixture  and  the  natural  cold  of  the  atmof- 
phere. They  were  frozen  at  laft,  after  having  exhaufted  the  whole  powers 
of  life  in  the  production  of  heat.  That  this  was  really  the  cafe,  could 
not  be  known  till  I had  completed  that  part  of  the  experiment  for  which 
the  whole  was  begun,  viz.  the  thawing  of  the  animals.  This  was  done 
very  gradually ; but  the  animals  did  not,  with  flexibility,  recover  life. 
While  in  this  cold  they  fhewed  figns  of  great  uneafinefs  by  their  violent 
motions.  N.  B.  In  fome  of  thefe  experiments,  where  air  was  made  the 
conductor  of  the  cold  and  heat,  that  the  heat  might  be  more  readily 
carried  off  from  the  animal,  a leaden  veflel  was  ufed.  It  was  finall  for 
the  fame  reafon  ; and  as  it  was  neceflary  for  the  animal’s  refpiration  that 
the  mouth  of  the  veflel  fhould  communicate  with  the  open  air,  it  was 
made  pretty  deep,  that  the  cold  of  the  atmofphere  round  the  animal 
might  not  be  diminifhed  faft  by  the  warmth  of  the  open  air,  which  would 
have  fpoiled  it  as  a conductor. 

II.  The  fecond  experiment  was  upon  a dormoufe.  The  veflel  was 
funk  in  the  cold  mixture  almcft  to  its  edge.  The  atmofphere  round  the 
animal  foon  cooled  ; its  breath  froze  as  it  came  from  the  mouth ; an 
hoar-froft  gathered  on  its  whilkers,  and  on  all  the  infide  of  the  veflel ; 
and  the  external  points  of  the  hair  became  covered  with  the  fame.  While 
this  was  going  on,  the  animal  fhewed  figns  of  great  uneafinefs  : fometimes 
it  would  coil  itfelf  into  a round  form,  to  preferve  its  extremities,  and  con- 
fine 
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fine  its  heat ; but  finding  that  ineffectual,  it  then  endeavoured  to  make 
its  efcape* ; its  motions  became  lefs  violent  by  the  finking  of  the  vital 
powers ; and  its  feet  were  frozen  ; but  we  were  not  able  to  keep  up  the 
cold  a fufficient  time  to  freeze  the  whole  animal,  its  hair  being  fo  bad  a 
conductor  of  heat,  that  the  confumption  was  not  more  than  the  animal 
powers  were  capable  of  fupporting.b 

III.  The  third  experiment  was  made  upon  another  dormoufe.  From 
the  failure  of  the  laft  experiment  I took  care  that  the  hair  fhouid  not  a 
fecond  time  be  an  obft ruCtion  to  the  fuccefs  of  our  experiment.  I there- 
fore firft  made  it  wet  all  over,  that  the  heat  of  the  animal  might  be  more 
inffantaneoufiy  carried  off';  and  then  it  was  put  into  a leaden  veflel.  The 
whole  was  put  into  the  cold  mixture  as  before.  The  animal  foon  gave 
figns  of  its  feeling  the  cold,  by  repeated  attempts  to  make  its  efcape. 
The  breath,  and  the  evaporating  water  from  its  body  were  foon  frozen, 
and  appeared  like  a hoar-froft  on  the  fides  of  the  veflel,  and  on  its 
whilkers  ; but  while  the  vigour  of  life  Lifted,  it  defied  the  approach  of 
the  cold.  However,  from  the  hair  being  wet,  and  thereby  rendered  a 
good  conductor  of  heat,  there  was  a much  greater  confumption  of  it  than 
in  the  former  experiment.  This  haftened  on  a diminution  of  the  power 
of  producing  it.  The  animal  died,  and  foon  became  ftiff" ; upon  thaw- 
ing it,  we  found  it  was  quite  dead. 

IV.  The  fourth  experiment  was  upon  a toad.  It  was  put  into  water 
juft  deep  enough  not  to  cover  its  mouth,  and  the  whole  wras  put  into  a 
cold  mixture,  now  between  io°  and  150.  It  allowed  the  water  to  freeze 
clofe  to  it,  which  as  it  were,  clofed  it  in;  but  the  animal  did  not  die. 
and  therefore  was  not  frozen  : however,  it  hardly  ever  recovered  the  life 
of  its  limbs. 

a This  fhows,  that  cold  carried  to  a great  degree  rather  roufes  the  animal  into  action  than 
deprefies  it ; but  it  would  appear  from  many  circumftances  and  obfervations,  that  a certain 
degree  of  cold  produces  inactivity  both  in  the  living  and  fenfative  principle,  which  will  \>e 
further  illuftrated  hereafter. 

b Thefe  experiments  were  made  in  prefence  of  Dr.  George  Fordyce  and  Dr.  Erwin, 
teacher  of  Chymiltry  at  Glafgow ; the  latter  of  whom  came  in  accidentally  in  the  middle 
of  our  operations. 
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V.  The  fifth  experiment  was  with  a fnail,  which  froze  very  foon,  in 
a cold  between  i o°  and  1 30 ; but  thefe  two  laft  experiments  were  made  in 
the  winter,  when  the  living  powers  of  thofe  animals  are  very  weak  : they 
might  have  refitted  the  cold  more  ftrongly  in  the  fummer.  Why  the 
animals  mentioned  in  thefe  experiments  died  before  they  were  frozen, 
while  thofe  which  are  expofed  to  the  atmofphere  in  very  cold  climates 
do  not,  is  a point  I ttiall  not  pretend  to  determine ; not  knowing  the 
difference  between  the  effects  of  a natural  and  an  artificial  cold.  It  may 
be  accounted  for,  by  fuppofing  that  the  natural  cold  in  climates  in  which 
animals  are  found  frozen,  is  fo  intenfe  as  to  produce  congelation  imme- 
diately, before  the  powers  of  life  are  exhaufted ; at  leaft  whether  it  is- 
fo  or  not  is  worthy  of  inquiry. 

It  appears  from  the  above  experiments,  that  mott  probably  the  animals 
were  deprived  of  life  before  they  were  frozen.  Secondly,  that  there  was 
an  exertion  or  expence  of  animal  powers  in  refitting  the  effects  of  cold,, 
proportioned  to  the  neceflity.  Thirdly,  that  this  exertion  was  in  propor- 
tion to  the  perfection  of  the  animal,  and  the  natural  heat  proper  to  each 
ipecies,  and  to  each  age.  It  might  alfo  perhaps  depend  in  fome  degree  on 
other  circumttances  not  hitherto  oblerved : for  from  experiment  II.  and 
III.  upon  dormice,  I found  that  in  thefe  animals,  which  are  of  a confti- 
tution  to  retain  nearly  the  fame  heat  in  all  temperatures  of  the  air,  it 
required  the  greatett  cold  I could  produce  to  overcome  this  refitting 
power;  while  by  experiment  IV.  and  V.  in  the  toad  and  fnail,  whofg 
natural  heat  is  not  always  the  fame,  but  is  altered  very  materially  accord- 
ing to  the  external  heat  or  cold,  this  power  was  exhaufted  in  a degree  of 
cold  not  exceeding  io°  or  1 50 : and  the  fnail  being  the  mott  imperfeCt  of 
the  two,  its  powers  of  generating  heat  appeared  to  be  much  the  weakeft. 

That  the  imperfeCt  animals  will  allow  of  a confiderable  variation  ia 
their  temperature  of  heat  and  cold,  is  proved  by  the  following  experi- 
ments. The  thermometer  being  at  45%  the  ball  was  introduced  by  the 
mouth  into  the  ftomach  of  a frog,  which  had  been  expofed  to  the  fame 
cold.  It  rofe  to  490.  I then  placed  the  frog  in  an  atmofphere  made 
warm  by  heated  water,  where  I allowed  it  to  ftay  twenty  minutes  ; and 
upon  introducing  the  thermometer  into  the  ftomach,  it  raifed  the  qu-ick- 
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filver  to  64°.  But  to  what  degree  the  more  imperfedt  animals  are  capa- 
ble of  being  rendered  hotter  and  colder  at  one  time  than  another,  I have 
not  been  able  to  determine.  The  torpidity  of  thefe  animals  in  our  winter 
is  probably  owing  to  the  great  change  wrought  in  their  temperature  by 
the  external  heat  and  cold.  The  cold  in  their  bodies  is  to  fuch  a degree, 
as  in  a great  meafure  to  put  a flop,  while  it  lafls,  to  the  vital  fundtions ; 
while  in  warmer  climates  no  fuch  effedt  is  produced.  This  variety  not 
only  takes  place  in  animals  of  different  orders ; but  in  fome  degree  in 
the  fame  animal  at  different  ages,  even  according  to  the  different  ages  of 
parts  in  the  fame  animal  for  an  animal  is  naturally  alike  old  in  all  its 
original  parts,  yet  there  are  often  new  ones  formed  in  confequence  of 
difeafes  ; and  we  find,  that  thefe  new  or  young  parts  in  animals  are  not 
able  to  fupport  life  equally  with  the  old  j but  as  animals  are  of  different 
ages,  and  the  fame  animal  is  always  growing  older,  and  of  courfe  more 
and  more  perfedt,  they  then  become  more  capable  of  generating  heat 
than  when  they  were  younger. 

This  power  of  generating  heat  feems  to  be  a property  in  an  animal 
while  alive.  It  is  a power  only  of  oppofition  and  reliffance ; for  it  is 
not  found  to  exert  itfelf  fpontaneoully  and  unprovoked  ; but  muff  always 
be  excited  by  the  energy  of  fome  external  frigorific  agent,  or  dil'eafe.  It 
does  not  depend  on  the  motion  of  the  blood,  as  fome  have  fuppofed,  be- 
caule  it  likewife  belongs  to  animals  who  have  no  circulation  ; and  the 
nofe  of  a dog,  which  is  always  nearly  of  the  fame  heat  in  all  tempera- 
tures of  the  air,  is  well  fupplied  with  blood : neither  can  it  be  faid  to 
depend  upon  the  nervous  fyffem,  for  it  is  found  in  animals  that  have  no 
brain  or  nerves.  It  is  then  moff  probable  that  it  arifes  from  fome  other 
principle ; a principle  fo  conne&ed  with  life,  that  it  can,  and  does,  adt 
independently  of  circulation,  fenfation;  and  volition  ; and  is  that  power 
which  preferves  and  regulates  the  internal  machine.  This  power  of 
generating  heat  is  in  the  higheft  perfedtion  when  the  body  is  in  heal  th  ; and 
in  many  deviations  from  that  flate  we  find  that  its  adtion  is  extremely 
uncertain  and  irregular ; fometimes  rifing  higher  than  the  ffandard,  and 
at  other  times  falling  much  below  it.  Inflances  of  this  we  have  in  dif- 
ferent difeafes,  and  even  in  the  fame  difeafe,  within  very  fhort  intervals 
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of  time.  A very  remarkable  one  fell  under  my  own  obfervation,  in  a 
gentleman  who  was  feized  with  an  apopledtic  fit ; and  while  he  lay  in- 
fenfible  in  bed,  covered  with  blankets,  I found  that  his  whole  body 
would,  in  an  in  flan  t,  become  extremely  cold  in  every  part,  continuing 
fo  for  fome  time  ; and,  as  fuddenly,  would  become  extremely  hot.  While 
this  was  going  on  alternately,  there  was  no  fenfible  alteration  in  his 
pulfe  for  feveral  hours. 

Being  mafter  of  the  foregoing  fadl,  that  animals  had  a power  of  gene- 
rating heat,  I purfued  the  fubjedt  ftill  further  ; not  fo  much  with  a view 
to  account  for  animal  heat,  as  to  obferve  the  different  phenomena,  with 
the  variations  or  difference  in  different  animals.  In  the  courfe  of  my  ex- 
periments having  found  variations  in  the  degree  of  heat  and  cold  in 
the  fame  experiment,  for  which  I could  not  account,  I fufpedted  that 
this  might  arife  from  fome  imperfedtion  in  the  conftrudlion  of  the  ther- 
mometer. I mentioned  to  Mr.  Ramfden  my  objedlion  to  the  common 
conftrudlion  of  that  inftrument,  and  my  ideas  of  one  more  perfedt  in  its 
nature,  and  better  adapted  to  the  experiments  in  which  I was  engaged. 
He  accordingly  made  me  fome  very  fmall  thermometers,  fix  or  feven 
inches  long,  not  above  two-twelfths  of  an  inch  thick  in  the  ftem ; having 
the  external  diameter  of  the  ball  very  little  larger  than  that  of  the  ftem, 
on  which  was  marked  the  freezing  point.  The  ftem  was  embraced  by 
a fmall  ivory  fcale  fo  as  to  flide  upon  it  eafily,  and  retain  any  pofition. 
Upon  the  hollow  furface  of  this  fcale  were  marked  the  degrees  which 
were  feen  through  the  ftem.  By  thefe  means  the  fize  of  the  thermome- 
ter was  very  much  reduced,  and  it  could  be  applied  to  foft  bodies  with 
much  more  eafe  and  certainty,  and  in  many  cafes  in  which  the  former 
ones  could  not  be  conveniently  ufed  ; I therefore  repeated  with  it  fuch  of 
my  former  experiments  as  had  not  at  firft  proved  fatisfadtory,  and  found 
the  degrees  of  heat  very  different,  not  only  from  what  I had  expedled, 
but  alio  from  what  I had  found  by  my  former  experiments  with  the  ther- 
mometers of  the  common  conftrudlion. 

I have  obferved  above,  and  find  it  fupported  by  every  experiment  I 
have  made  on  the  heat  and  cold  of  animals,  that  the  more  perfedt  have 
the  greateft  power  of  retaining  a certain  degree  of  heat,  which  may  be 
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called  their  ftandard  heat,  and  allow  of  much  lefs  variation  than  the  more 
imperfedt  animals  : however,  it  will  appear  from  the  three  experiments 
which  I am  now  going  to  relate,  that  many,  if  not  all  of  them,  are  in- 
capable of  keeping  conftantly  to  one  degree  ; but  may  be  altered  from 
their  ftandard  heat,  either  by  external  applications,  or  difeafe.  How- 
ever, thefe  variations  are  much  greater  below  that  ftandard  than  above 
it ; the  perfect  animals  having  a greater  power  of  refilling  heat  than  cold, 
fo  that  they  are  commonly  near  their  ultimate  heat.  Indeed  we  do  not 
want  any  other  proof  of  a variation  than  our  own  feelings  we  are  all 
fenfible  of  heat  and  of  cold,  which  fenfations  could  not  be  produced 
without  an  alteration  really  taking  place  in  the  parts  affedted ,-  and  that 
alteration  could  not  take  place  if  they  did  not  become  adtually  warmer  or 
colder.  I have  often  cooled  my  hands  to  fuch  a degree,  that  I could 
warm  them  by  immerfing  them  in  water  juft  pumped  ; therefore  my 
hands  were  really  colder  than  the  pump-water. 

An  increafe  of  abfolute  heat  muft  alter  the  texture  or  pofition  of  the 
parls,  fo  as  to  produce  the  fenfation  which  we  likewile  call  heat : and  as 
that  heat  is  diminished,  the  texture  or  pofition  of  the  parts  is  altered  in 
a contrary  way  and,  when  carried  to  a certain  degree,  becomes  the 
caufe  of  the  fenfation  of  cold.  Now  thefe  effects  could  not  take  place 
in  either  cafe  without  an  increafe  or  decreafe  of  abfolute  heat  in  the  part ; 
heat  therefore  in  its  different  degrees  muft  be  prefent.  When  heat  is 
applied  to  the  Surface  of  the  body,  the  fkin  becomes  in  fome  degree  heated 
according  to  the  application ; which  may  be  carried  fo  far  as  adlually  to 
burn  the  living  parts  : on  the  contrary,  in  a cold  atmofphere,  a man’s 
hand  may  become  fo  cold  as  to  lofe  that  fenfation  altogether,  and  change 
it  for  pain.  Abfolute  heat  and  cold  may  be  carried  fo  far  as  even  to 
alter  the  ftrudture  of  the  parts  upon  which  the  actions  of  life  depend. 

As  animals  are  fubjedt  to  variations  in  their  degrees  of  heat  and 
cold  from  external  applications,  they  are  of  courfe,  in  this  refpedt,  af- 
fedted in  fome  meafure  like  inanimate  matter  : and  therefore,  as  parts  are 
elongated  or  recede  from  the  common  mafs,  thefe  effedts  more  readily 
take  place  : for  inftance,  all  projedting  parts  and  extremities,  more  es- 
pecially toes,  fingers,  nofes,  ears,  combs  of  fowls,  particularly  of  the 
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cock,  are  more  readily  cooled,  and  are  therefore  moft  fubjedt  to  be  affedted 
by  cold.  Animals  are  not  only  fubjedt  to  an  increafe  and  decreafe  of 
beat,  fimilar  to  inanimate  matter ; but  the  tranfition  from  one  to  the 
other  (as  far  as  they  admit  of  it)  is  nearly  as  quick.  I fhall  not  however 
confine  myfelf  to  fenfation  alone,  as  that  is  in  fome  degree  regulated  by 
habit : for  a habit  of  uniformity  in  the  application  of  heat  and  cold  to 
an  animal  body,  renders  it  more  fenfible  of  the  fmallefi:  variation  in  either; 
while  by  the  habit  of  variety  it  will  become,  in  a proportionable  degree, 
lefs  fufceptible  of  all  fuch  fenfations.  This  is  proved  every  day,  in  cold 
weather,  by  people  who  are  accuftomed  to  clothe  themfelves  warm.  In  them 
the  leaft  expolure  to  cold  air,  although  the  effedt  produced  in  the  {kin  is 
perhaps  not  the  hundredth  part  of  a degree,  immediately  gives  the  lenfation 
of  cold,  even  through  the  thickeft  covering  : thofe,  on  the  contrary,  who 
have  been  ufed  to  go  thinly  clothed,  can  bear  the  variation  of  fome  degrees 
without  being  fenfible  of  it : of  this  the  hands  and  feet  afford  an  inftance 
in  point ; exciting  the  fenfation  of  cold  when  applied  to  another  part  of 
the  body,  without  having  before  given  to  the  mind  an  imprefiion  of  cold 
exifting  in  them.  The  projecting  parts  and  the  extremities  are  thofe 
which  admit  of  the  greatefl  change  in  their  degrees  of  heat  and  cold, 
without  materially  affedting  the  animal,  or  even  its  fenfations.  I find 
that  by  heat  or  cold  externally  applied  to  fuch  parts,  the  thermometer 
may,  in  fome  degree,  be  made  to  rife  or  fall ; but  not  in  an  equal  pro- 
portion as  when  applied  to  inanimate  matter.  Nor  are  the  living  parts 
cooled  or  heated  in  the  fame  proportion,  as  appears  from  the  application 
of  the  thermometer  to  the  fkin ; for  the  cuticle  is  to  be  confidered  as  a 
dead  covering,  capable  of  receiving  greater  degrees  of  heat  and  cold  than 
the  living  parts  underneath  ; and  as  it  might  be  fufpedted  that  the  whole 
of  the  variation  was  in  this  covering,  to  remove  any  fuch  doubt  I made 
ths  following  experiments. 

Experiment  I.  I placed  the  ball  of  my  thermometer  under  my  tongue, 
where  it  was  perfectly  covered  by  all  the  furrounding  parts ; and  having 
kept  it  there  for  fome  minutes,  I found  that  it  rofe  to  970;  but  this  being 
continued,  it  rofe  no  higher.  I then  took  feveral  pieces  of  ice,  about  the 
fize  of  walnuts,  and  put  them  in  the  fame  fituation,  allowing  them  only 
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melt  in  part,  that  the  application  of  cold  might  be  better  kept  up,  occa- 
fionally  fpitting  out  the  water  arifing  from  the  folution  : this  I continued 
for  ten  minutes,  and  found,  on  introducing  my  thermometer,  that  it  fell 
to  770 ; fo  that  the  mouth  at  this  part  had  loft  20°  of  heat.  The  ther- 
mometer gradually  rofe  to  970  again  ; but  did  not  in  this  experiment  fink 
fo  low  as  it  would  have  done  in  the  hand,  if  a piece  of  ice  had  been 
held  in  it  for  the  fame  length  of  time.  Perhaps  the  furface  under  the 
tongue  being  furrounded  with  warm  parts,  renders  it  next  to  an  impof- 
iibility  to  cool  it  to  any  greater  degree  : but  I rather  fufpedt  that  fuch 
parts  as  the  hand  will  allow  of  greater  latitude  in  this  refpedt,  from 
having  infenfibly  acquired  the  habit  of  varying  the  degree  of  cold,  and 
becoming  of  courfe  lefs  fufceptible  of  its  impreflions. 

As  a further  proof,  that  the  more  perfect  animals  are  capable  of  vary- 
ing their  heat,  in  fome  mealure,  according  to  the  external  heat  applied, 
\ fhall  adduce  the  following  experiments  made  on  the  human  fubjedt. 

The  mouth  being  a part  fo  frequently  in  contadt  with  the  external 
atmofphere  in  the  adtion  of  breathing,  whatever  is  put  into  it  may  be 
fuppofed  to  be  influenced  by  that  atmofphere ; this  will  always  render  an 
experiment  made  in  that  part,  relative  to  heat  and  cold,  fomewhat  uncer- 
tain. I imagined  that  the  urethra  would  anfwer  better,  becaufe  being  an 
internal  cavity  it  can  only  be  influenced  by  heat  and  cold  applied  to  the 
external  fkin  of  the  parts.  I imagined  alio,  that  whatever  effedts  the  ap- 
plication of  heat  and  cold  might  have,  they  would  fooner  take  place  in 
the  urethra,  as  being  a projedting  part,  than  in  any  other  part  of  the  body  ; 
and  therefore  if  living  animal  matter  was  in  any  degree  fubjedt:  to  .the 
common  laws  of  matter  in  this  refpedt,  the  urethra  would  be  readily  af- 
fedted : for  this  reafon  I got  a perfom  who  allowed  me  to  make  fuch  ex- 
periments as  I thought  neceflary. 

Experiment  II.  I introduced  the  ball  of  my  thermometer  into  the 
urethra  about  an  inch ; after  it  had  remained  there  about  a minute,  the 
quickiilver  rofe  only  to  9 20 : at  two  inches  it  rofe  to  930  ; at  four  inches 
the  quickfilver  rofe  to  940 ; and  when  the  ball  had  got  as  far  as  the  bulb 
of  the  urethra,  where  it  was  furrounded  by  warm  parts,  the  quickfilver 
rofe  to  970.. 
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Experiment  III.  Thefe  parts  being  immerfed  for  one  minute  in  water, 
heated  only  to  65°,  and  the  thermometer  introduced  about  an  inch  and  a 
half  into  the  urethra,  the  quickfilver  rofe  to  79  : this  was  repeated  feveral 
times  with  the  fame  fuccefs.  As  the  urethra  ftill  appeared  to  be  the  part 
of  an  animal  bed:  calculated  for  experiments  of  this  kind  ; to  find  if  there 
was  any  difference  in  the  quicknefs  of  the  tranfition  of  heat  and  cold  in 
living  and  dead  parts,  and  if  the  extent  to  which  each  would  go,  was 
likewife  different,  I procured  a dead  penis  to  make  the  following  com- 
parative experiments  ; being  clearly  of  opinion  that  all  fuch  trials  fhould 
be  as  fimilar  as  poflible,  excepting  in  thofe  points  where  the  difference 
(if  there  is  any)  makes  the  effential  part  of  the  experiment. 

Experiment  IV.  The  heat  of  the  penis  of  a living  perfon,  an  inch 
and  a half  within  the  urethra,  being  found  exactly  920 ; and  having 
heated  the  dead  one  to  the  fame  degree,  I. had  both  immerfed  in  the  fame 
veffel,  with  the  water  at  50°,  where  introducing  the  thermometers  dif- 
ferent times,  I obferved  the  comparative  quicknefs  with  which  they  cooled 
from  9 20.  The  dead  cooled  looner  by  only  two  or  three  degrees.  The 
living  came  down  to  58°,  and  the  dead  to  50°.  After  having  continued 
the  thermometer  there  fome  time  longer,  it  fell  no  lower.  I repeated  the 
fame  experiment  feveral  times,  with  the  fame  fuccefs ; although  at  one 
time  there  might  be  a fmall  difference  in  the  degrees  of  heat  from  that  of 
another,  the  heat  of  the  water  alfo  differing ; but  the  difference  in  the 
refult  was  nearly  proportional  in  all  the  three  different  trials,  therefore 
the  fame  conclufions  may  be  drawn  from  them.  In  thefe  laft  experi- 
ments we  find  very  little  difference  between  the  cooling  of  a part  of  a dead 
and  of  a living  body  ; but  we  cannot  fuppofe  this  to  take  place  uniformly 
through  the  whole  body,  as  in  that  cafe  a living  man  would  always  be 
of  the  fame  degree  of  heat  with  the  afmofphere  in  which  he  lives.  The 
man  not  choofing  to  be  cooled  lower  than  530  or  540,  prevented  my  fee- 
ing if  the  powers  of  generating  heat  were  exerted  in  a higher  degree 
when  the  heat  was  brought  fo  low  as  to  threaten  deftrudtion  ; but.  by 
fome  experiments  on  mice,  which  will  be  related  hereafter,  it  will  appear 
that  the  animal  powers  are  roufed  to  exert  themfelves  in  this  refpedt  when 
neceffary. 
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From  the  experiments  related  I found,  that  parts  of  an  animal  were 
capable  of  being  reduced  below  the  common  or  natural  heat ; I therefore 
made  other  experiments,  with  a view  to  fee  whether  the  fame  parts  were 
capable  of  becoming  much  hotter  than  the  ftandard  heat  of  animals. 
The  experiments  were  made  in  the  fame  manner  as  the  former,  only  the 
water  was  now  hotter  than  the  natural  heat  of  the  animal. 

Experiment  V.  The  natural  heat  of  the  parts  being  9 2°,  they  were 
immerfed  for  two  minutes  in  water  heated  to  1 1 30,  and  the  thermometer 
being  introduced  as  before,  the  quickfilver  rofe  to  ioo°  and  a half.  This 
experiment  I alfo  repeated  feveral  times,  but  could  not  raife  the  heat  of 
the  penis  beyond  ioo°  and  a half : this  was  probably  owing  to  the  per- 
fon  not  being  able  at  this  time  to  bear  the  application  of  water  warmer 
than  1 1 30.  As  thefe  were  only  fingle  experiments,  I made  a compara- 
tive one  with  the  dead  part. 

Experiment  VI.  Both  the  living  and  dead’  part  being  immerfed  in 
water,  gradually  made  warmer  and  warmer  from  ioo°  to  1 180,  and  con- 
tinued in  this  heat  for  fome  minutes,  the  dead  part  raifed  the  thermo- 
meter to  1 1 40,  while  the  living  raifed  it  no  higher  than  1020  and  a quar- 
ter. It  was  obferved,  by  the  perfon  on  whom  the  experiment  was  made, 
that  after  the  parts  had  been  in  the  water  about  a minute,  the  water  did 
not  feel  hot ; but  on  its  being  agitated  it  felt  fo  hot  that  he  could  hardly 
bear  it.  Upon  applying  the  thermometer  to  the  fides  of  the  living  glans, 
the  quickfilver  immediately  fell  from  1 1 8°  to  about  1 04%  while  it  did 
not  fall  more  than  a degree  when  put  clofe  to  the  dead  ; fo  that  the  living 
glans  cooled  the  furrounding  water  to  a certain  diftance.1 

Experiment  VII.  The  heat  of  the  redtum  in  the  fame  man  was  98° 
and  a half  exadtly. 

In  the  fecond,  third,  fourth,  fifth,  and  fixth  experiments,  an  internal 
cavity,  which  is  both  very  vafcular  and  fenfible,  was  evidently  influenced 

1 This  might  furnifh  an  ufeful  hint  refpedting  bathing  in  water,  whether  colder  or  warmer 
than  the  heat  of  the  body : for  if  intended  to  be  either  colder  or  hotter,  it  will  foon  be  of  the 
fame  temperature  with  that  of  the  body ; therefore  in  a large  bath,  the  patient  fhould  move 
from  place  to  place  j and  in  a fmall  one,  there  fhould  be  a conftant  fucceflion  of  water  of  the 
intended  heat. 


o 


by 


ON  ANIMALS  PRODUCING  HEAT. 


98 

by  external  heat  and  cold,  though  only  applied  to  the  fkin  of  the  part ; 
while,  in  the  feventh  experiment,  another  part  of  the  fame  body,  where 
external  heat  and  cold  could  make  little  or  no  impreffion,  was  of  the 
ftandard  heat.  Although  it  will  appear  from  experiment,  that  the  redtum 
is  not  the  warmed:  part  of  an  animal ; yet,  in  order  to  determine  how  far 
the  heat  could  be  increafed  by  Simulating  the  conftitution  to  a degree 
fufficient  to  quicken  the  pulfe,  I repeated  the  feventh  experiment  after 
the  man  had  eaten  a hearty  fupper  and  drank  a bottle  of  wine,  which  in- 
creafed the  pulfe  from  730  to  87°,  and  yet  the  thermometer  only  rofe  to 
98°  and  a half. 

Having  formerly  made  experiments  upon  dormice  in  the  fleeping  feafon, 
with  a view  to  fee  if  there  was  any  alteration  in  the  animal  ceconomy  at 
that  time,  I found  among  my  notes  an  account  of  fome  experiments 
which  appear  to  our  prefent  purpofe  : but  that  I might  be  more  certain 
of  the  accuracy  of  my  former  experiments,  I repeated  them  with  my  new 
thermometer. 

Experiment  VIII.  In  a room,  in  which  the  air  was  at  between  50° 
and  6o°  of  temperature,  a fmall  opening  was  made  in  the  belly  of  a dor- 
moufe,  of  a fufficient  fize  to  admit  the  ball  of  my  thermometr,  which 
being  introduced  into  the  belly  at  about  the  middle  of  that  cavity,  rofe  to 
80°,  and  no  higher. 

Experiment  IX.  The  moufe  was  put  into  a cold  atmofphere  of  1 5". 
above  o,  and  left  there  for  fifteen  minutes ; after  which  the  thermometer 
being  introduced  a fecond  time,  it  rofe  to  85°. 

Experiment  X.  The  moufe  was  again  put  into  a cold  atmofphere 
for  fifteen  minutes  ; and  the  thermometer  being  again  introduced,  the 
quickfilver  rofe  to  720  only,  but  gradually  came  up  to  83°,  84%  and  85°. 

Experiment  XI.  It  was  put  a third  time  into  the  cold  atmofphere, 
and  allowed  to  Say  there  for  thirty  minutes  ; the  lower  part  of  the  moufe 
was  at  the  bottom  of  the  difh,  and  almoft  frozen -y  the  whole  of  the 
animal  was  numbed,  and  a good  deal  weakened.  When  the  thermo- 
meter was  introduced,  the  heat  varied  in  different  parts  of  the  belly  in 
the  pelvis,  near  the  parts  moS  expofed  to  the  cold,  it  was  as  low  as  62°; 
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in  the  middle,  among  the  inteftines,  about  70" ; but  near  the  diaphragm 
it  rofe  to  8o°,  82%  84%  and  85°;  fo  that  in  the  middle  of  the  body  the 
heat  had  decreafed  io°.  Finding  a variation  in  different  parts  of  the  fame 
cavity  in  the  fame  animal,  I repeated  the  fame  experiments  upon  another 
dormoufe. 

Experiment  XII.  I took  a healthy  dormoufe,  which  had  been  afleep 
from  the  coldnefs  of  the  atmofphere,  and  brought  it  into  a room  in  which 
there  was  a fire  (the  atmofphere  at  64°);  I put  the  thermometer  into  its 
belly,  nearly  at  the  middle,  between  the  thorax  and  pubis,  and  the 
quickfilver  rofe  to  740  or  750  ; when  I turned  the  ball  towards  the  dia- 
phragm, it  rofe  to  8o°;  and  when  I applied  it  to  the  liver,  it  rofe  to  8i° 
and  a half. 

Experiment  XIII.  The  moufe  was  put  into  an  atmolphere  at  200. 
and  left  there  half  an  hour ; when  taken  out  it  was  very  lively,  much 
more  fo  than  when  put  in.  I introduced  the  thermometer  into  the  lower 
part  of  the  belly,  and  it  rofe  to  910 ; and  upon  turning  it  up  to  the  liver, 
to  930. 

Experiment  XIV.  The  animal  was  put  back  into  the  cold  atmof- 
phere at  300  for  an  hour,  when  the  thermometer  was  again  introduced 
into  the  belly;  at  the  liver  it  rofe  to  930 ; in  the  pelvis  to  920;  it  was 
ftill  very  lively. 

Experiment  XV.  It  was  again  put  back  into  the  cold  atmofphere  at 
1 90,  and  left  there  an  hour ; the  thermometer  at  the  diaphragm  was 
87° ; in  the  pelvis  83° ; but  the  animal  was  now  lefs  lively. 

Experiment  XVI.  It  was  put  into  its  cage,  and  two  hours  after  the 
thermometer,  placed  at  the  diaphragm,  was  at  93V 

As  I was  unable  to  procure  hedge-hogs  in  the  torpid  ftate,  to  afcertain 
their  heat  during  that  period,  I got  my  friend,  Mr.  Jenner,  furgeon,  at 
Berkley,  to  make  the  fame  experiments  on  that  animal,  that  I might 
compare  them  with  thofe  in  the  dormoufe;  and  his  account  is  as  follows. 

“ Experiment  I.  In  the  winter  the  atmofphere  at  44%  the  heat  of  a 
torpid  hedge-hog,  in  the  pelvis,  was  450,  and  at  the  diaphragm  48°  and 
a half. 
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Experiment  II.  The  atmofphere  26°,  the  heat  of  a torpid  hedge-hog, 
in  the  cavity  of  the  abdomen,  was  reduced  fo  low  as  30°. 

Experiment  III.  The  hedge-hog  was  expofed  to  the  cold  atmofphere 
of  26°  for  two  days ; and  the  heat  of  the  redtum  was  found  to  be  930 ; 
the  wound  in  the  abdomen  being  now  fo  fmall  that  it  would  not  admit 
the  thermometer. 

A comparative  experiment  was  made  with  a puppy,  the  atmofphere  at 
50°  ; the  heat  in  the  pelvis,  as  alfo  at  the  diaphragm,  was  102°. 

In  fummer  the  atmofphere  78°,  the  heat  of  the  hedge-hog,  in  an  ac- 
tive date,  in  the  cavity  of  the  abdomen,  towards  the  pelvis,  was  95°;- 
at  the  diaphragm  970.” 

We  find  from  thefe  experiments,  that  the  heat  of  an  animal  is  increafed 
under  the  circumflances  of  cold,  whenever  there  are  adlions  to  be  carried  s 
on  for  which  heat  is  neceffary. 

In  the  experiments  on  the  fird  dormoufe,  the  heat  of  the  animal  was 
8o° ; which  is  below  the  standard  heat  of  the  adlions  of  that  animal ; and 
after  being  put  into  the  cold  mixture,  its  heat  was  raifed  to  85°.  In 
the  fecond  dormoufe  the  heat  was  raifed  by  repeated  experiments  from 
75°  to  930.  A quedion  naturally  occurs  here,  was  the  increafe  of  heat 
owing  to  the  animals  being  put  into  a cold  atmofphere,  and  therefore  ge- 
nerated to  refill  the  cold  ? Or  was  it  owing  to  a wound  having  been  made 
into  the  cavity  of  the  abdomen,  which  required  an  exertion  of  the  animal 
powers  to  repair  the  injury  ; and  which  adtions  could  not  take  place 
without  the  neceffary  degree  of  heat  ? That  it  was  in  confequence  of  the 
wound,  appears  evident  from  the  experiment  made  upon  the  fecond  hedge- 
hog ; for  in  an  atmofphere  of  26°  of  heat,  it  was  in  a very  torpid  date, 
and  did  not  raife  the  thermometer  higher  than  30°;  but  after  being  put 
back  into  the  cold,  and  kept  there  for  two  days,  its  heat  in  the  redtum 
was  930 ; and  fo  far  from  being  torpid,  it  was  lively,  and  the  bed  in 
which  it  lay  felt  warm. 

As  this  animal  allowed  its  heat  to  come  fo  low  as  30°,  when  there 
was  no  neceffary  adtion  to  take  place,  the  increafed  heat  cannot  be  at- 
tributed to  the  effedls  of  cold  ; but  mull  be  referred  to  the  wound  made 
into  the  belly,  that  called  forth  the  powers  of  the  animal  to  repair  an 
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injury  which  they  could  not  affect  in  a degree  of  heat  below  the  ftandard 
heat  of  the  animal ; and  this  ftimulus  of  necedity  for  adtion  caufed  an 
exertion  of  the  powers  of  generating  heat,  even  in  a degree  of  cold  that 
would  have  otherway s brought  the  animal  fo  low  as  30°, 

Why  the  heat  of  the  dormoufe  fhould  be  fo  low  as  8o°,  in  an  atmof- 
phere  of  between  500  and  6o°,  is  not  eafily  accounted  for,  (except  upon 
the  principle  of  deep).  But  I fhould  very  much  fufpedt,  that  fleep,  dm- 
ply  conddered,  is  out  of  the  queftion,  as  deep  is  an  effedt  that  takes 
place  in  all  degrees  of  heat  and  cold.  In  thofe  animals  where  the  volun- 
tary adtions  are  fufpended  by  cold,  it  appears  to  produce  the  effedt  by 
adting  in  a certain  degree  as  a fedative,  in  confequence  of  which  the  ani- 
mal faculties  are  proportionably  weakened,  but  dill  retain,  even  under 
fuch  circumdances,  the  power  of  carrying  on  all  the  fundlions  of  life. 
Beyond  this  point  cold  feems  to  adt  as  a dimulant,  and  roufes  the  animal 
powers  to  adtion  for  felf-prefervation.  It  is  more  than  probable,  that 
mod;  animals  are  in  this  predicament ; and  that  every  order  has  its  degree 
of  cold  by  which  the  voluntary  adtions  mud;  be  fufpended. 

When  a man  is  adeep,  he  is  colder  than  when  awake ; and  I dnd,  in 
general,  that  the  difference  is  about  one  degree  and  an  half,  fometimes 
lefs.  But  this  difference  in  the  degree  of  cold  between  deeping  and 
waking  is  not  a caufe  of  deep,  but  an  effedt ; for  many  difeafes  produce 
a much  greater  degree  of  cold  in  the  animal,  without  giving  the  lead: 
tendency  to  deep  j therefore  the  inadtivity  of  animals  from  cold  is  different 
from  deep.  Beddes,  all  the  operations  of  perfedt  life,  as  digeffion,  fenfa- 
tion,  &c.  are  going  on  in  the  time  of  natural  deep*  at  lead  in  the  per- 
fedt animals ; but  none  of  thefe  operations  are  performed  in  the  torpid 
animals. 

To  fee  how  far  the  refult  of  thefe  experiments  upon  dormice  was  pe- 
culiar to  them,  I wifhed  to  repeat  the  fame  experiments  upon  common 
mice ; for  which  purpofe  I procured  two,  one  drong  and  vigorous,  the 
other  weakened  by  fading. 

Experiment  XVII.  The  common  atmofphere  being  at  6o°,  I intro- 
duced the  thermometer  into  the  abdomen  of  the  drong  moqfe ; the  ball 
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being  at  the  diaphragm,  the  quickfilver  was  railed  to  99®,  but  at  the 
pelvis  only  to  96°  and  three  quarters. 

Here  there  was  a real  difference  of  about  90  in  two  animals  of  the 
fame  fize,  in  fome  degree  of  the  fame  genus,  and  at  the  fame  feafon  of 
the  year,  and  the  atmofphere  of  nearly  the  fame  temperature. 

Experiment  XVIII.  The  fame  moufe  was  put  into  a cold  atmofphere 
of  1 30,  for  an  hour,  and  then  the  thermometer  was  introduced  as  before ; 
the  quickfilver  at  the  diaphragm  was  raffed  to  83°,  in  the  pelvis  only 
to  78°. 

Here  the  real  heat  of  the  animal  was  diminished  160  at  the  diaphragm, 
and  180  in  the  pelvis. 

Experiment  XIX.  In  order  to  determine  whether  an  animal  that  is 
weakened  has  the  fame  powers,  with  refpeft  to  prelerving  heat  and 
cold,  as  one  that  is  vigorous  and  flrong,  I introduced  the  ball  of  the 
thermometer  into  the  belly  of  the  weak  moufe ; the  ball  being  at  the 
diaphragm,  the  quickfilver  rofe  to  978  ; in  the  pelvis  to  950  : the  moufe 
being  put  into  an  atmofphere  as  cold  as  the  other,  and  the  thermometer 
again  introduced,  the  quickfilver  flood  at  798  at  the  diaphragm,  and  at 
74?  in  the  pelvis. 

In  this  experiment  the  heat  at  the  diaphragm  was  diminifhed  180,  in 
the  pelvis  21  ?. 

Here  was  a diminution  of  heat  in  the  fecond  greater  than  in  the  firff, 
we  may  fuppofe  proportional  to  the  decreafed  power  of  the  animal,  arifing 
from  want  of  food. 

To  determine  how  far  different  parts  of  other  animals  than  thofe 
mentioned  were  of  different  degrees  of  heat,  I made  the  following  ex- 
periments upon  a healthy  dog. 

Experiment  XX.  The  ball  of  the  thermometer  being  introduced  two 
inches  within  the  redlum,  the  quickfilver  rofe  to  ioo°  and  a half  exactly. 
The  chefl  of  the  dog  was  then  opened,  and  a wound  made  into  the  right 
ventricle  of  the  heart,  and  immediately  on  the  ball  being  introduced, 
the  quickfilver  rofe  to  1010  exactly.  A wound  was  next  made  fome 
way  into  the  fubflance  of  the  liver ; and  the  ball  being  introduced,  the 
quickfilver  rofe  to  ioop  and  three  quarters.  It  was  next  introduced  into 
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tjie  cavity  of  the  ftomach,  where  it  flood  exactly  at  101?.  All  thefe 
experiments  were  made  within  a few  minutes. 

Experiment  XXI.  The  thermometer  was  introduced  into  the  redum 
of  an  ox,  and  the  quickfilver  rofe  exadly  to  99 0 and  a half. 

Experiment  XXII.  This  was  alfo  repeated  upon  a rabbit,  and  the 
quickfilver  rofe  to  99 0 and  a half. 

From  the  experiments  on  mice,  and  thofe  upon  the  dog,  it  plainly 
appears,  that  every  part  of  an  animal  is  not  of  the  fame  degree  of  heat ; 
and  hence  we  may  reafonably  infer,  that  the  heat  of  the  vital  parts  of 
man  is  greater  than  either  the  mouth,  redum,  or  the  urethra. 

To  determine  how  far  my  idea  was  juft,  that  the  heat  of  animals 
varied  in  proportion  to  their  imperfedions,  I made  the  following  expe- 
riments upon  fowls,  which  I confidered  to  be  one  remove  below  what 
are  commonly  called  quadrupeds. 

Experiment  XXIII.  I introduced  the  ball  of  the  thermometer  fuc- 
ceffively  into  the  inteflinum  redum  of  feveral  hens,  and  found  that  the 
quickfilver  rofe  as  high  as  103°,  103°  and  a half,  and  in  one  of  them 
to  104°. 

Experiment  XXIV.  I made  the  fame  experiments  on  feveral  cocks, 
and  the  refult  was  the  fame. 

Experiment  XXV.  To  determine  if  the  heat  of  the  hen  was  increafed 
when  fhe  was  prepared  for  incubation,  I repeated  the  twenty-third  ex- 
periment upon  feveral  fitting  or  clucking  hens ; in  one  the  quickfilver 
rofe  to  1040  ; in  the  other  to  103°  and  a half,  103°,  as  in  the  twenty- 
third  experiment. 

Experiment  XXVI.  I placed  the  ball  of  the  thermometer  under  the 
fame  hen,  in  whofe  redum  the  quickfilver  was  raifed  to  104,  and  found 
the  heat  as  great  as  in  the  redum. 

Experiment  XXVII.  Having  taken  feme  of  the  eggs  from  under  the 
fame  hen,  where  the  chick  was  about  three  parts  formed,  I broke  a 
hole  in  the  fhell,  and  introducing  the  ball  of  the  thermometer,  found 
that  the  quickfilver  rofe  to  99?  and  a half.  In  fome  that  were  addled, 
I founcFthe  heat  not  to  high  by  two  degrees  ; fo  that  the  life  in  the  living 
egg  aflilted  in  fojne  degree  to  fupport  its  own  heat_ 
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It  may  be  afked,  whether  the  increafe  of  three  or  four  degrees  of  heat, 
which  is  found  in  the  fowl  more  than  in  the  quadruped,  is  for  the  pur- 
pofe  of  incubation  ? We  found  that  the  heat  in  the  eggs,  which  was 
caufed  and  fupported  by  the  heat  of  the  fowls,  was  not  above  the  ftandard 
of  the  quadrupeds  ; and  that  it  would  probably  have  been  lefs,  if  the  heat 
of  the  hen  had  not  been  fo  great. 

Finding  from  the  above  experiments,  that  fowls  were  fome  degrees 
warmer  than  that  clafs  commonly  called  quadrupeds  (although  certainly 
lefs  perfedt  animals)  I chofe  to  continue  the  experiments  upon  the  fame 
principle,  and  made  the  following  upon  thofe  of  a ftill  inferior  order. 
The  next  remove  from  the  fowl  is  thofe  commonly  called  amphibious. 

Experiment  XXVIII.  I took  a healthy  viper,  and  introduced  the  ther- 
mometer into  its  Aomach,  and  afterwards  into  its  anus  -y  the  quickfilver 
rofe  from  58°  (the  heat  of  the  atmofphere  in  which  it  was)  to  68°  > fo 
that  it  was  io°  warmer  than  the  common  atmofphere. 

Experiment  XXIX.  The  viper  being  put  into  a pan,  and  the  pan 
into  a cold  mixture  of  about  io°  j after  remaining  there  about  ten  mi- 
nutes, its  heat  was  reduced  to  3 70.  Being  allowed  to  flay  ten  minutes 
longer,  the  mixture  at  130,  its  heat  was  reduced  to  350.  It  was  con- 
tinued ten  minutes  more  in  the  mixture  at  20°,  and  its  heat  was  reduced 
to  310,  nor  did  it  fink  lower ; its  tail  beginning  to  freeze ; and  the  ani- 
mal now  becoming  very  weak.  It  may  be  remarked,  that  it  cooled 
much  flower  than  many  of  the  animals  mentioned  in  the  following 
experiments. 

The  frog  being,  in  its  ftrufture,  more  flmilar  to  the  viper  than  to  either 
the  fowl  or  fifh,  I made  the  following  experiments  on  that  animal. 

Experiment  XXX.  I introduced  the  ball  of  the  thermometer  into  its 
ftomach,  and  the  quickfllver  flood  at  440.  I then  put  the  frog  into  a 
cold  mixture,  and  the  quickfilver  funk  to  3 1 0 ; the  animal  appeared 
almoft  dead,  but  recovered  very  foon  : beyond  this  point  it  was  not  pof- 
fible  to  leflen  the  heat,  without  deftroying  the  animal.  But  its  decreale 
of  heat  was  quicker  than  in  the  viper,  although  the  mixture  was  nearly 
the  fame. 

The  next  experiments  were  made  on  fifhes. 
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Experiment  XXXI.  Having  afcertained  the  heat  of  the  water  in  a 
pond,  in  which  there  were  carp,  to  be  65°  and  a half,  I took  a carp  out 
of  this  water,  and  introduced  the  thermometer  into  its  ftomach  ; the 
quickfilver  rofe  to  69°  ; fo  that  the  difference  between  the  water  and  the 
fifh  was  only  3?  and  a half. 

Experiment  XXXII.  In  an  eel,  the  heat  in  the  ftomach,  "which  at 
firft  was  at  370,  funk,  after  it  had  been  fome  time  in  the  cold  mixture, 
to  310.  The  animal  at  that  time  appeared  dead,  but  was  alive  the  next 
day. 

Experiment  XXXIII.  In  a fnail,  whole  heat  was  at  440,  it  funk, 
after  it  had  been  put  into  the  cold  mixture,  to  310,  and  then  the  animal 
froze. 

Experiment  XXXIV.  Several  leaches  having  been  put  into  a bottle, 
and  the  bottle  immerfed  in  the  cold  mixture,  the  ball  of  the  thermometer 
being  placed  in  the  middle  of  them,  the  quickfilver  funk  to  3 1 0 ; and 
by  continuing  the  immerfion  for  a fufKcient  time  to  deftroy  life,  the 
quickfilver  rofe  to  3 2°,  and  then  the  leaches  froze.  In  all  thefe  expe- 
riments the  animals  when  thawed  were  found  dead. 

Finding  that  the  imperfect  clafles  of  animals  will  bear  to  have  their 
heat  reduced  to  that  point  at  which  the  folids  and  fluids  freeze  when 
dead,  but  if  much  below  it,  death  muft  be  the  confequence,  I wilhed  to 
determine  to  what  degree  of  heat  the  animal  could  be  railed. 

Experiment  XXXV.  A healthy  viper  was  put  into  an  atmofphere  of 
io8°,-  and  allowed  to  ftay  feven  minutes,  when  the  heat  of  the  animal 
in  the  ftomach  and  anus  was  found  to  be  920  and  a half,  beyond  which 
it  could  not  be  raifed  in  the  above  heat.  The  fame  experiment  was  made 
upon  frogs  with  nearly  the  fame  refult. 

Experiment  XXXVI.  An  eel,  very  weak,  its  heat  at  440,  which  was 
nearly  that  of  the  atmofphere,  was  put  into  water  heated  to  65°,  for  fif- 
teen minutes  ; and,  upon  examination,  it  was  of  the  fame  degree  of  heat 
with  the  water. 

Experiment  XXXVII.  A tench,  whole  heat  was  41  °,  was  put  into 
water  at  65°,  and  left  there  ten  minutes  5 the  ball  of  the  thermometer 
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being  introduced  both  into  the  ftomach  and  rectum,  the  quickfilver  role 
to  550.  Thefe  experiments  were  repeated  with  nearly  the  fame  refult. 

To  determine  whether  life  had  any  power  of  refitting  heat  and  cold 
in  thefe  inferior  claffes  of  animals,  i made  comparative  trials  between 
living  and  dead  ones. 

Experiment  XXXVIII.  I took  a living  and  a dead  tench,  and  a living 
and  a dead  eel,  and  put  them  into  warm  water  ; tney  all  received  heat 
equally  faft ; and  when  they  were  expofed  to  cold,  both  the  living  and 
the  dead  admitted  the  cold  likewife  with  equal  quicknefs. 

I had  long  fufpeCted,  that  the  principle  of  life  was  not  wholly  confined 
to  animals,  or  animal  fubftance  endowed  with  vifible  organization  and 
lpontaneous  motion ; but  I conceived,  that  the  fame  principle  exifted  in 
animal  fubftances,  devoid  of  apparent  organization  and  motion,  where 
the  power  of  prefervation  was  fimply  required. 

I was  led  to  this  notion  twenty  years  ago,  when  I was  making  draw- 
ings of  the  growth  of  the  chick  in  the  procefs  of  incubation.  I then  ob- 
ferved,  that  whenever  an  egg  was  hatched,  the  yolk  (which  is  not  di- 
minifhed  in  the  time  of  incubation)  was  always  perfectly  fweet  to  the 
very  laft ; and  that  part  of  the  albumen,  which  is  not  expended  on  the 
growth  of  the  animal,  fome  days  before  hatching,  was  alfo  perfectly 
1'weet,  although  both  were  kept  in  a heat  of  103°,  in  the  hen’s  egg  for 
three  weeks,  and  in  the  duck’s  for  four ; but  I obferved,  that  if  an  egg 
was  not  hatched,  that  egg  became  putrid  in  nearly  the  fame  time  with 
any  other  dead  animal  matter. 

To  determine  how  far  eggs  would  hand  other  tefts  of  a living  principle, 
I made  the  following  experiments. 

Experiment  XXXIX.  Having  put  an  egg  into  a cold  about  o,  which 
froze  it,  I then  allowed  it  to  thaw  ; from  this  procefs  I imagined  that 
the  preferving  powers  of  the  egg  muft  be  deftroyed.  I next  put  this  egg 
into  the  cold  mixture,  and  with  it  one  newly  laid  ; and  the  difference  in 
freezing  was  feven  minutes  and  a half,  the  frefli  one  taking  fo  much 
longer  time  in  freezing. 

Experiment  XL.  A new  laid  egg  was  put  into  a cold  atmofphere, 
fluctuating  between  170  and  150  3 it  took  above  half  an  hour  to  freeze; 
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but  when  thawed  and  put  into  an  atmofphere  at  250,  it  froze  in  half 
the  time.  This  experiment  was  repeated  feveral  times  with  nearly  the 
the  fame  refult. 

To  determine  the  comparative  heat  between  a living  and  a dead  egg, 
and  alfo  to  determine  whether  a living  egg  be  fubjeCt  to  the  fame  laws 
with  the  more  imperfedt  animals,  I made  the  following  experiments. 

Experiment  XLI.  A frefh  egg,  and  one  which  had  been  frozen  and 
thawed,  were  put  into  the  cold  mixture  at  150;  the  thawed  one  foon 
came  to  320,  and  began  to  fwell  and  congeal ; the  frefh  one  funk  to 
290  and  a half,  and  in  twenty-five  minutes  after  the  dead  one,  it  rofe  to 
3 2°,  and  began  to  fwell  and  freeze. 

The  refult  of  this  experiment  upon  the  frefh  egg  was  fimilar  to  the 
above  experiments  upon  the  frog,  eel,  fnail,  &c.  where  life  allowed  the 
heat  to  be  diminilhed  two  or  three  degrees  below  the  freezing  point,  and 
then  refitted  all  further  decreafe ; but  the  powers  of  life  were  expended 
by  this  exertion,  and  then  the  parts  froze  like  any  other  dead  animal 
matter. 

From  thefe  experiments  it  appears,  that  a frefh  egg  has  the  power  of 
refitting  heat,  cold,  and  putrefaction,  in  a degree  equal  to  many  of  the 
more  imperfeCt  animals  ; and  it  is  more  than  probable,  this  power  arifes 
from  the  fame  principle  in  both. 

From  the  circumttance  of  thofe  imperfeCt  animals  (upon  which  I made 
my  experiments)  varying  their  heat  fo  readily,  we  may  conclude,  that 
heat  is  not  fo  very  efiential  to  life  in  them  as  in  the  more  perfect  although 
it  be  efiential  to  many  of  the  operations,  or  what  may  be  called  the  fe- 
condarv  actions  of  life,  fuch  as  digefting  food,a  and  propagating  the  fpe- 
cies,  both  which,  efpecially  the  laft,  require  the  greateft  powers  an  ani- 
mal can  exert.  The  animals  which  we  call  imperfedt  being  commonly 
employed  in  the  aCt  of  digeftion,  we  may  fuppofe  their  degree  of  heat 
to  be  only  what  that  aCtion  requires  ; it  not  being  efiential ly  necef- 
fary  for  the  life  of  the  animal  that  heat  fhould  ever  rife  fo  high  in  them. 

a How  far  this  idea  holds  good  with  fifhes  I am  not  certain. 
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as  to  call  forth  the  powers  necefiarv  for  the  propagation  of  the  fpe- 
cies.‘ 

Therefore,  whenever  thefe  imperfeft  animals  are  expofed  to  a cold  fo 
great  as  to  weaken  their  powers,  and  difable  <hem  from  performing  the 
ifrll  of  thefe  fecondary  a (Tons,  they  in  fome  meafure  ceafe  to  be  volun- 
tary agents,  and  remain  in  a torpid  hate  during  that  degree  of  cold  which 
always  occurs  during  fome  part  of  the  wintei  in  fuch  countries  as  they 
inhabit;  and  the  food  of  fuch  animals  not  bein  • in  general  produced  in 
the  cold  feafon,  is  a reafon  why  this  torpidity  becomes  in  fome  meafure 
neceffary. 

From  this  circumflance  of  the  heat  of  fuch  animals  being  allowed  to 
link  to  the  freezing  point,  or  fomewhat  lower,  and  then  becoming  fta- 
tionary  ; and  the  animal  not  being  able  to  fupport  life  in  a much  greater 
degree  of  cold  for  any  length  of  time,  we  fee  a reafon  why  they  always 
endeavour  to  procure  places  of  abode  in  the  winter  where  the  cold  feldom 
finks  to  that  point.  Thus  we  find  toads  burrowing,  frogs  living  under 
Jarge  Hones,  fnails  feeking  fhelter  under  Hones  and  in  holes,  and  fifhes 
having  recourfe  to  deep  water  ; the  heat  of  all  which  places  is  generally 
above  the  freezing  point  in  our  hardeft  frofts  ; which  however  are  fome- 
times  fo  fevere,  as  to  kill  many  whofe  habitations  are  not  well  chofen. 

3 The  hedge-hog  maybe  called  a truly  torpid  animal,  and  we  find  that  its  heat  is  diminilhed 
when  the  actions  are  not  vigorous.  From  a general  review  of  this  whole  fubject  it  would 
appear,  that  a certain  degree  of  heat  in  the  animal  is  neceifiary  for  its  various  ceconomical 
operations,  among  which  is  digeftion  ; and  that  neceflfary  heat  will  be  according  to  the  nature 
of  the  animal,  and  probably  the  nature  of  the  neceifiary  operations  to  be  performed.  A frog 
will  digeft  food  when  its  heat  is  at  6o°,  but  not  when  at  350  or  40° ; and  it  is  very  probable 
that,  when  the  heat  of  the  bear,  hedge-hog,  dormoule,  bat,  &c.  is  reduced  to  70°,  750,  or 
8o°,  they  lofe  their  power  of  digeftion ; or  rather  that  the  body,  in  fuch  a degree  of  cold,  has 
no  call  upon  the  ftomach.  That  animals,  in  a certain  degree  of  heat,  mud  always  have 
food,  is  further  illuftrated  by  the  inftance  of  bees.  The  conftrudftion  of  a bee  is  very  fimilar 
to  a fly,  a wafp,  &c.  A fly  and  a wafp  can  allow  their  heat  to  diminifh  as  in  the  fifh,  fnake, 
&c.  without  lofing  life,  but  a bee  cannot ; therefore  a bee  is  obliged  to  keep  up  its  heat  as 
high  as  what  we  call  its  digeftive  heat,  but  not  its  propagating  ; for  which  purpofe  they  pro- 
vide againft  fuch  cold  as  would  deprive  them  even  of  their  digeftive  heat,  if  they  had  not  food 
to  prefer ve  it. 


When 
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When  the  froft  is  more  intenfe  and  of  longer  Handing  than  common, 
or  in  countries  where  the  winters  are  always  fevere,  there  is  generally 
fnow,  and  the  water  freezes  : the  advantage  ariling  from  thefe  two  cir- 
cumftances  are  great ; the  fnow  ferving  as  a blanket  to  the  earth,  and 
the  ice  to  the  water.* 

As  all  the  experiments  I ever  made  upon  the  freezing  of  animals, 
with  a view  to  fee  if  it  were  poffible  to  reftore  the  actions  of  life  when 
thawed,  wrere  made  upon  whole  ones,  and  as  I never  faw  life  return  by 
thawing, b I wifhed  to  fee  how  far  parts  were  fimilar  to  the  whole  in 
this  refpedt ; efpecially  as  it  is  afferted,  and  with  fome  authority,  that 
parts  of  a man  may  be  frozen,  and  afterwards  recover : for  this  purpofe 
I made  the  following  experiments  upon  an  animal  of  the  fame  order  as 
ourfelves. 

In  January  1777,  I mixed  fait  and  ice  till  the  cold  was  about  o ; on 
the  fide  of  the  velfel  was  a hole,  through  which  I introduced  the  ear  of 
a rabbit.  To  carry  off  the  heat  as  faft  as  poffible,  it  was  held  between 
two  flat  pieces  of  iron  that  went  further  into  the  mixture.  That  part 

a Snow  and  ice  are  perhaps  the  worft  conductors  of  heat  of  anv  fubftance  yet  known.  In 
the  firft  place,  they  never  allow  their  own  heat  to  rife  above  the  freezing  point,  fo  that  no 
heat  can  pafs  through  ice  or  fnow  when  at  320,  by  which  means  they  become  an  abfolute 
barrier  to  all  heat  that  is  at  or  above  that  degree ; fo  that  the  heat  of  the  earth,  or  whatever 
fubftance  they  cover,  is  retained  : but  they  are  conductors  of  heat  below  320.  Perhaps  that 
power  decreafes  in  proportion  as  the  heat  decreafes  under  that  point. 

In  the  winter  1776,  a froft  came  on,  the  furface  of  the  ground  was  frozen;  but  a conn- 
derable  fall  of  fnow  fell,  and  continued  feveral  weeks ; the  atmofphere  at  this  time  was 
often  at  15°,  but  it  was  allowed  to  afFeCt  the  furface  of  the  earth  fo  inconfiderably,  that 
the  furface  of  the  ground  thawed,  and  the  earth  retained  the  heat  of  340,  in  which  beans  and 
peas  grow. 

The  fame  thing  took  place  in  a pond  where  the  water  was  frozen  on  the  furface  to  a 
confiderable  thicknefs  ; a large  quantity  of  fnow  fell  and  covered  the  ice;  the  heat  of  the  water 
was  preferved  and  thawed  the  ice,  and  the  fnow  at  its  under  furface  was  found  mixed  with 
the  water. 

The  heat  of  the  water  under  the  fnow  was  at  350,  in  which  fifties  lived  very  well. 

It  would  be  worthy  of  the  attention  of  the  philofopher,  to  inveftigate  the  caufe  of  the  heat 
of  the  earth,  upon  what  principle  it  is  preferved,  &c. 

b Vide  Phil.  Tranf.  for  the  year  1775,  vol.  LXV.  part  II.  p.  446. 
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of  the  ear  projecting  into  the  veffel  became  ftiff,  and  when  cut  did  not 
bleed  ; and  the  part  cut  off  by  a pair  of  fciffars,  flew  from  between  the 
blades  like  a hard  chip. 

The  ear  remained  in  the  mixture  nearly  an  hour : when  taken  out  it 
foon  thawed,  and  began  to  bleed,  and  became  very  flaccid,  fo  as  to  dou- 
ble upon  itfelf,  having  loft  its  natural  elafticity.  When  out  of  the 
mixture  nearly  an  hour,  it  became  warm,  and  this  warmth  increafed  to 
a conliderable  degree,  and  alfo  began  to  thicken,  in  confequence  of  in- 
flammation, while  the  other  ear  continued  in  its  ufual  cold.  The  day 
following  the  frozen  ear  was  ftill  warm  ; and  two  days  after  it  retained 
its  heat  and  thicknefs,  which  continued  for  many  days  after. 

About  a week  after  this,  the  mixture  being  the  fame  as  the  former,  I 
introduced  both  ears  of  the  fame  rabbit  through  the  hole,  and  froze  them 
both  : the  found  one  however  froze  fir  ft,  probably  from  its  being  confi- 
derably  colder  at  the  beginning.  When  withdrawn  they  foon  thawed, 
and  both  foon  became  warm,  and  the  frefh  ear  thickened  as  the  other 
had  done  before. 

Thefe  changes  in  the  parts  do  not  always  io  quickly  take  place ; for  on 
repeating  thefe  experiments  on  the  ear  of  another  rabbit  till  it  became  as  hard 
as  a board,  it  was  longer  in  thawing  than  in  the  former  experiment,,  and 
much  longer  before  it  became  warm ; however  in  about  two  hours  it  be- 
came a little  warm,  and  the  day  following  it  was  very  warm  and  thickened. 

In  the  fpring  1776,  I obferved  that  the  cocks  I had  in  the  country 
had  their  combs  fmooth  with  an  even  edge,  and  not  fo  broad  as  formerly, 
appearing  as  if  near  one  half  of  them  had  been  cut  off.  Having  inquired 
into  the  caufe  of  this,  my  fervant  told  me,  that  it  had  been  commoa 
in  that  winter  during  the  hard  froft.  He  obferved,  that  they  had  become 
in  part  dead,  and  at  lafb  dropped  off  r alfo,  that  the  comb  of  one  cock 
had  dropped  entirely  off ; this  I did  not  fee,  as  by  accident  he  burnt  him- 
felf  to  death.  I naturally  imputed  this  effedt  to  the  combs  having  been 
frozen  in  the  time  of  the  fevere  froft ; and  having,  confequently,  loft  the 
life  of  that  part  by  this  operation.  I endeavoured  to  try  the  folidity  of 
this  reafoning  by  experiment. 


I attempted 
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I attempted  to  freeze  the  comb  of  a very  large  young  cock  (which 
was  of  a confiderable  breadth)  but  could  only  freeze  the  ferrated  edges 
(which  procelfes  were  full  half  an  inch  long)  ; the  comb  itfelf  being  very 
thick  and  warm  refilled  the  cold.  The  frozen  parts  became  white  and 
hard ; and  when  I cut  off  a little  bit  it  did  not  bleed,  nor  did  the  ani- 
mal fhow  any  figns  of  pain.  I next  introduced  into  the  cold  mixture 
one  of  his  wattles,  which  was  very  broad  and  thin ; it  froze  very  readily : 
upon  thawing  both  the  comb  and  wattle,  they  became  warm,  but  were 
of  a purple  colour,  having  loft  the  tranfparency  which  remained  in  the 
other  parts  of  the  comb  and  in  the  other  wattle.  The  wound  in  the 
comb  now  bled  freely. 

Both  comb  and  wattle  recovered  perfectly  in  about  a month.  The 
natural  colour  returned  firft  neareft  to  the  found  parts,  increaiing  gra- 
dually till  the  whole  had  acquired  a healthy  appearance. 

There  was  a very  material  difference  in  the  effect  between  thofe  fowls, 
the  ferrated  edges  of  whofe  combs  I fufpedted  to  have  been  frozen  in  the 
winter  of  1765-6,  for  they  muft  have  dropped  off.  The  only  way  in 
which  I can  account  for  this  difference  is,  that  in  thofe  fowls  the  parts 
were  kept  fo  long  frozen,  that  the  unfrozen  or  adtive  parts  had  time  to 
inflame,  and  had  brought  about  a feparation  of  the  frozen  parts,  treating 
them  exadtly  as  dead,  funilar  to  a mortified  part ; and  that  before  they 
thawed,  the  feparation  was  fo  far  compleated  as  to  deprive  them  of  further 
fupport. 

As  it  is  confidently  afferted,  that  fifties  are  often  frozen  and  come  to  life 
again,  and  as  I had  never  fucceeded  in  any  of  my  experiments  of  this 
kind  upon  whole  fifties,  I made  fome  partial  experiments  upon  this  clafs 
of  animals ; being  led  to  do  this  by  having  found  a material  difference  in 
the  refult  of  the  experiments  made  upon  the  whole  animal,  and  of  thofe 
made  only  on  parts  of  the  more  perfect  animals. 

I froze  the  tail  of  a tench  (as  high  as  the  anus)  which  became  as  hard 
as  a board ; when  it  thawed,  that  part  was  whiter  than  common  ; and 
when  it  moved,  the  whole  tail  moved  as  one  piece,  and  the  termination 
of  the  frozen  part  appeared  like  the  joint  on  which  it  moved. 
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On  the  fame  day  I froze  the  tails  of  two  gold  fifties  till  they  became  as 
folid  as  a piece  of  wood.  They  were  put  into  cold  water  to  thaw,  and 
appeared  for  fome  days  to  be  very  well ; but  that  part  of  the  tails  which 
had  been  frozen  had  not  the  natural  colour,  and  the  fins  of  the  tails  be- 
came ragged.  About  three  weeks  after  a fur  came  all  over  the  frozen 
parts  ; their  tails  became  lighter,  fo  that  the  fifties  were  fufpended  in  the 
water  perpendicularly,  and  they  had  almoft:  loft  the  power  of  motion  ; 
at  laft:  they  died.  The  water  in  which  they  were  kept  was  New  River 
water,  fhifted  every  day,  and  about  ten  gallons  in  quantity. 

I made  fimilar  experiments  upon  an  order  of  animals  ftill  inferior,  viz. 
common  earth-worms. 

I firft  froze  the  whole  of  an  earth-worm  as  a fiandard ; when  thawed 
it  was  perfectly  dead. 

I then  froze  the  anterior  half  of  another  earth-worm ; but  the  whole 
died. 

I next  froze  the  pofterior  half  of  an  earth-worm ; the  anterior  half 
lived,  and  feparated  itfelf  from  the  dead  part. 

From  fome  of  thefe  experiments  it  appears,  that  the  more  imperfedl 
animals  are  capable  of  having  their  heat  and  cold  varied  very  confiderablv, 
but  not  according  to  the  degree  of^ieat  or  cold  of  the  furrounding  me- 
dium in  which  they  can  fupport  life  for  they  can  live  in  a cold  con- 
fiderably  below  the  freezing  point,  and  yet  the  living  powers  of  the  ani- 
mal will  not  allow  their  heat  to  be  diminifhed  much  beyond  3 2°  ; and 
whenever  the  furrounding  cold  brings  them  fo  low,  the  power  of  genera- 
ting heat  takes  place ; and  if  the  cold  is  continued,  the  animals  exert 
this  power  till  life  is  defiroyed  ; after  which  they  freeze,  and  are  imme- 
diately capable  of  admitting  any  degree  of  cold. 
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EXPLANATION  OF  THE  PLATE. 

A Thermometer  which  has  the  fcale  fo  conftru&ed  as  to  admit  of 
its  being  introduced  into  any  cavity  that  can  receive  the  ball.  The 
fcale  is  moveable  ; but  the  freezing  point  is  marked  on  the  Item  or  glafs. 

Figure  I.  A front  view,  expofing  the  glafs  ftem  of  the  thermome- 
ter, through  which  the  diviflons  marked  upon  the  concave  furface  of  the 
Aiding  ivory  fcale  which  embraces  it,  are  very  diftindtly  feen. 

a The  freezing  point,  which  is  marked  upon  the  ftem  by  a fcratch  on 
the  glafs. 

Figure  II.  A ftde  view,  Ihowing  the  degrees  marked  near  the  edge 
of  the  convex  ftde  of  the  ivory  fcale. 

The  thermometer  is  to  be  adjufted  for  meafuring  high  or  low  degrees 
of  heat,  by  bringing  any  number  marked  upon  the  fcale  oppoftte  the 
freezing  point,  and  counting  either  upwards  or  downwards. 
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PROPOSALS  FOR  THE  RECOVERY  OF  PERSONS 
APPARENTLY  DROWNED. 

HAV I N G been  requested  by  a principal  member  of  the  fociety 
eftabliihed  for  the  recovery  of  perfons  apparently  drowned,  to  com- 
mit my  thoughts  on  that  fubjedt  to  paper,  I readily  complied  with  his 
requeft,  hoping,  that  although  I have  had  no  opportunities  of  making 
adtual  experiments  upon  drowned  perfons,  it  might  be  in  my  power  to 
throw  fome  lights  on  a fubjedt  fo  clofely  connedted  with  the  inquiries 
which,  for  many  years,  have  been  my  favourite  bulinefs  and  amufement. 
I therefore  collected  together  my  obfervations  and  experiments  relative  to 
the  lofs  and  recovery  of  the  adtions  of  life,  which  I now  offer  to  the 
public.  The  pradtice  is  new,  and  has  furnifhed  as  yet  few  important 
and  clear  facts.  If  we  judge  of  the  queftion  by  our  general  knowledge  of 
the  animal  ceconomy,  I am  afraid  that  it  is  fo  imperfedtly  underftood, 
that  our  reafoning  from  it  alone  cannot  be  relied  on  : neverthelefs,  on  a 
fubjedt  fo  interefting  to  humanity,  we  muff  not  be  idle  ; we  muff  throw 
out  our  obfervations,  and  reafon  as  well  as  we  can  from  the  few  data  we 
have,  in  hopes  that  the  fubjedt,  thus  put  fairly  into  the  hands  of  the 
public,  may  in  time,  by  their  united  endeavours,  become  perfedtly  un- 
derftood. 

I fhall  confider  an  animal,  apparently  drowned,  as  not  dead ; but 
that  only  a fufpenfion  of  the  adtions  of  life  has  taken  place.1  This, 

a The  difference  between  a fufpenfion  of  the  adtions  of  life,  and  abfolute  death,  is  well 
illuftrated  by  the  common  fnail  when  drowning.  If  a fnail  is  immerfed  in  water  and  kept 
there,  certain  voluntary  and  inftinctive  adtions  take  place ; but  after  remaining  a certain 
time  covered  by  the  water,  all  thefe  adtions  ceafe ; the  animal  becomes  relaxed,  in  which 
ftate  it  naturally  comes  out  of  the  fhell,  and  the  body  appears  large,  giving  the  full  fize  of  the 
animal,  but  without  any  motion  ; all  its  adtions  being  fufpended,  and  continue  to  be  fo  till 
either  the  caufe  of  the  fufpenfion  is  removed,  or  fome  other  ftimulus  fhall  bring  the  parts  into 
adtion ; but  in  this  ftate  life  cannot  be  preferved  for  any  confiderable  length  of  time ; and 
when  the  ftimulus  of  death  takes  place,  the  whole  animal  is  thrown  into  adtion,  in  which  con- 
tracted ftate  abfolute  death  is  produced.  A ftate  of  relaxation  fhould  therefore  (in  cafes  where 
an  univerfal  violence  has  not  been  committed)  be  confidered  as  a criterion  of  life  ; and  even 
in  them  it  fhould  be  for  fome  time  admitted  as  a probable  reafon  for  fuppofing  life  ftill  to  exift. 

2 probably 
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probably,  is  the  cafe  in  the  beginning  of  all  violent  deaths,  except 
thofe  caufed  by  lightning,  ele&ricity,  an  univerfal  fhock,  by  which  ab- 
folute  death  may  be  inftantaneoufly  produced ; or  a blow  on  the  flomach 
which  appears  to  aCt  in  the  fame  way,  producing  abfolute  death  im- 
mediately : for  in  all  thofe  cafes  which  have  fallen  under  my  obferva- 
tion,  the  concomitant  circumftances  have  refembled  thofe  which  attend 
death  caufed  by  lightning  or  electricity  ; fuch  as  a total  and  inftan- 
taneous  privation  of  fenfe  and  motion  without  convulfions,  confequently 
without  any  rigor  of  mufcles ; and  the  blood  remaining  uncoagulated ; 
differing  entirely  in  thefe  refpeCts  from  what  appears  in  perfons  deprived 
of  fenfe  and  life  by  any  injury  done  the  brain.  It  feems  only  poffible 
to  account  for  this  effeCt  of  a blow  on  the  ftomach,  from  the  con- 
nection fubfifting  between  this  vifcus  and  every  part  of  the  body,  at  leaf! 
with  vital  parts  ; the  blow  mod:  probably  producing  inftant  death  in  that 
organ,  in  confequence  of  which  the  whole  animal  dies.1 

That  I may  more  fully  explain  my  ideas  upon  this  fubjedt,  it  will  be 
neceffary  to  ftate  fome  proportions. 

Firft,  that  fo  long  as  the  animal  retains  the  powers,  though  deprived 
of  the  aCtion  of  life,  the  caufe  of  that  privation  may  frequently  be  re- 
moved ; but,  when  the  powers  of  life  are  deftroyed,  the  aCtion  ceafes  to 
be  recoverable.  Secondly,  it  is  neceffary  to  mention  that  I confider  part 
of  the  living  principle  as  inherent  in  the  blood. b The  laft  proportion  I 
have  to  eftablifh  is,  that  the  ftomach  fympathizes  with  every  part  of  an 

a I fhould  confider  the  fituation  of  a perfon  drowned  to  be  fimilar  to  that  of  a perfon  in  a 
trance.  In  both  the  adtion  of  life  is  fufpended,  without  the  power  being  deftroyed  ; but  I am 
inclined  to  believe,  that  a greater  proportion  of  perfons  recover  from  trances  than  from  drown- 
ing ; becaufe  a trance  is  the  natural  effedt  of  a difpofition  in  the  perfon  to  have  the  adtion  of 
life  fufpended  for  a time ; but  drowning  being  produced  by  violence,  the  fufpenfion  will  more 
frequently  laft  for  ever,  unlefs  the  power  of  life  is  roufed  to  adtion  by  fome  applications  of  art. 

b That  the  living  principle  is  inherent  in  the  blood,  is  a dodtrine  which  the  nature  of  this 
account  will  not  allow  me  to  difcufs  : thus  much  however  it  may  be  proper  to  fay,  that  it  is 
founded  on  the  refults  of  many  obfervations  and  experiments.  But  it  may  be  thought  necef- 
fiiry  here  to  give  a definition  of  what  I call  the  living  principle  : fo  far  as  I have  ufed  the  term, 
I mean  to  exprefs  that  principle  which  preferves  the  body  from  diflolution  with  or  without 
adtion,  and  is  the  caufe  of  all  its  actions. 
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animal,  and  that  every  part  fympathizes  with  the  ftomach ; therefore, 
whatever  ads  upon  the  ftomach  as  a cordial,  or  roufes  its  natural  and 
healthy  adions,  and  whatever  affeds  it,  fo  as  to  produce  debility,  has  an 
immediate  effed  upon  every  part  of  the  body.  This  fympathy  is  ftrongeft 
with  the  vital  parts.  Beiides  this  univerfal  fympathy  between  the  fto- 
mach  and  all  parts  of  the  body,  there  are  peculiar  fympathies  ; for  in- 
ftance,  the  heart  fympathizes  immediately  with  the  lungs.  If  any  thing 
is  received  into  the  lungs,  which  is  a poifon  to  animal  life,  fuch  as  in- 
flammable air,  volatile  vitriolic  acid,  and  many  other  well  known  fub- 
ftances,  the  motion  of  the  heart  immediately  ceafes,  much  fooner  than  if 
the  trachea  had  been  tied ; and  from  experiments  it  appears,  that  any 
thing  falutary  to  life,  applied  to  the  lungs,  will  reftore  the  heart’s  adion 
after  it  has  been  at  reft  fome  time. 

I fhall  divide  violent  deaths  into  three  kinds.  Firft,  where  a ftop  is 
only  put  to  the  adion  of  life  in  the  animal,  but  without  any  irreparable 
injury  to  a vital  part ; which  adion,  if  not  reftored  in  a certain  time, 
will  be  irrecoverably  loft.  The  length  of  that  time  is  fubjed  to  conf- 
derable  variation,  probably  depending  on  circumftances  with  which  we 
are  at  prefent  unacquainted.  The  fecond  is,  where  an  injury  is  done  to 
a vit^il  part ; as  by  taking  away  blood  till  the  powers  of  adion  are  loft  ; 
or  by  a wound  or  prefture  on  the  brain  or  fpinal  marrow,  fufficient  life 
remaining  in  the  folids,  if  adions  could  be  reftored  to  the  vital  parts. 
The  third  is,  where  abfolute  death  inftantly  takes  place  in  every  part,  as 
is  often  the  cafe  in  ftrokes  of  lightning ; in  the  common  method  of  kill- 
ing eels,  by  throwing  them  on  fome  hard  fubftance,  in  fuch  manner  as 
that  the  whole  length  of  the  animal  ftiall  receive  the  fhock  at  the  fame 
inftant ; and,  as  I believe,  happens  by  a blow  on  the  ftomach ; in  all 
which  cafes  the  mufcles  remain  flexible.* 

How  far  that  may  be  ftridly  confidered  as  a violent  death,  which  is 
caufed  by  affedions  of  the  mind,  I will  not  pretend  to  fay ; but  if  it  is  to 

3 On  the  other  hand,  when  an  eel  is  killed  by  chopping  it  into  a number  of  pieces,  the 
powers  of  life  are  by  thofe  means  routed  into  action ; and,  as  every  part  dies  in  that  a£tive 
ftate,  every  part  is  found  ftiff  after  death.  This  explains  the  cuftom  of  cutting  fifh  into 
pieces  while  yet  alive,  in  order  to  make  them  hard,  ufually  known  by  the  name  of  crimping. 

have 
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have  a place  in  that  clafs,  it  muft  be  ranked  with  thofe  which  happen 
from  lightning,  and  a blow  on  the  domach  : and  in  mod  cafes  of  perfons 
drowned,  I can  eafily  conceive  the  mind  to  be  fo  much  affected,  prior  to 
the  immerfion  and  in  the  moment  immediately  fucceeding  it,  as  to  make 
a material  difference  in  the  power  of  recovery. 

The  prefent  confideration  is,  which  of  the  kinds  of  violent  death 
drowning  comes  under  ? I fuppofe  it  mod;  commonly  comes  under  the 
firft  ; and  upon  that  ground  I (hall  principally  confider  the  fubjeCt. 

The  lofs  of  motion  in  drowning  feems  to  arile  from  the  lofs  of  ref- 
piration,  and  the  immediate  effe&s  which  this  has  upon  the  other  vital 
motions  of  the  animal  : except  what  may  have  arifen  from  the  affeCtions. 
of  the  mind  however,  the  privation  of  breathing  appears  to  be  the  fird 
caufe and  the  heart’s  motion  ceafing,  to  be  the  fecond  or  confequent ; 
therefore  mod  probably  the  redoration  of  breathing  is  all  that  is  neceffary 
to  redore  the  heart’s  motion  : for  if  a fufficiency  of  life  dill  exids  to 
produce  that  effeCt,  we  may  fuppofe  every  part  equally  ready  to  move  the 
very  indant  in  which  the  aCtion  of  the  heart  takes  place,  their  actions 
depending  fo  much  upon  it.  What  makes  it  very  probable,  that  in  re- 
covering perfons  drowned,  the  principle  effeCt  depends  upon  air  being 
thrown  into  the  lungs,  is,  what  happens  in  the  birth  of  children,  when 
too  much  time  has  been  lpent  after  the  interruption  of  that  life  which  is 
peculiar  to  the  foetus ; they  then  lofe  altogether  the  difpofition  for  the 
new  life  and  in  fuch  cafes  there  being  a total  fufpendon  of  the  aCtions 
of  life,  the  child  remains  to  all  appearance  dead,  and  would  die,  if  air 
were  not  thrown  into  its  lungs,  and  by  this  means  the  fird  principle  of 
aClion  redored.  To  put  this  in  a dill  clearer  light,  I will  give  the  refult 
of  fome  experiments  which  I made  in  the  year  1755  upon  a dog. 

A pair  of  double  bellows  were  provided,  condruCted  in  fuch  a manner 
as  by  one  aCtion  to  throw  frefh  air  into  the  lungs,  and  by  another  to 
fuck  out  again  the  air  which  had  been  thrown  in  by  the  former,  without 
mixing  them  together.  The  muzzle  of  thefe  bellows  was  fixed  into  the 
trachea  of  a dog,  and  by  working  them  he  was  kept  perfectly  alive. 
While  this  artificial  breathing  was  going  on,  I took  off  the  dernum  of 
the  dog,  and  qxpofed  the  lungs  and  heart ; the  heart  continued  to  aCt  as 
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before,  only  the  frequency  of  its  a<£tion  was  confiderably  increafed.  I 

then  flopped  the  motion  of  the  bellows,  and  the  heart  became  gradually 
weaker  and  lefs  frequent  in  its  contraction,  till  it  left  off  moving  alto- 
gether : by  renewing  my  operation,  the  heart  begun  again  to  move,  at 
firft  very  faintly,  and  with  longer  intermifiions ; but  by  continuing  the 
artificial  breathing  its  motion  became  as  frequent  and  as  ftrong  as  before. 
This  procefs  I repeated  upon  the  fame  dog  ten  times,  fometimes  flopping 
for  five,  eight,  or  ten  minutes.  I obferved  that  every  time  I left  off 
working  the  bellows,  the  heart  became  extremely  turgid  with  blood,  and 
the  blood  in  the  left  fide  became  as  dark  as  that  in  the  right ; which 
was  not  the  cafe  when  the  bellows  were  working.  Thefe  fituations  of 
the  animal  appear  to  me  exactly  fimilar  to  drowning. 

The  lofs  of  life  in  drowned  perfons  has  been  accounted  for,  by  fuppo- 
fing  that  the  blood  rendered  unfit  by  want  of  the  aCtion  of  the  air  in  re- 
fpiration,  is  fent  in  that  vitiated  fiate  to  the  brain  and  other  vital  parts, 
by  which  means  the  nerves  lofe  their  effeft  upon  the  heart,  and  the  heart 
in  confequence  its  motion.  This  however  I am  fully  convinced  is  falfe  : 
firfl,  from  the  experiments  on  the  dog,  in  whofe  cafe  a large  column  of 
bad  blood,  viz.  all  that  was  contained  in  the  heart  and  pulmonary  veins 
was  pufhed  forward  without"  any  ill  effeCt  being  produced;  and  next,  from 
the  recovery  of  drowned  perfons  and  ftill-born  children,  which,  under 
fuch  circumftances,  never  could  happen,  unlels  a change  of  the  blood 
could  take  place  in  the  brain,  prior  to  the  reftoration  of  the  heart’s  mo- 
tion : thefore  the  heart’s  motion  mult  depend  immediately  upon  the  ap- 
plication of  fuch  air  to  the  lungs,  and  not  upon  the  effects  which  air  has 
upon  the  blood,  and  which  that  blood  has  upon  the  vital  parts.  Thefe 
are  only  fecondary  operations  in  the  animal  ceconomy.  However,  if  the 
affe&ions  of  the  mind  have  had  any  fiiare  in  the  ceflation  of  actions  in  the 
heart,  that  will  not  be  fo  eafily  reftored  as  it  would  otherwife  be  : therefore 
in  our  attempts  to  recover  perfons  drowned,  it  might  be  proper  to  inquire 
if  there  had  been  time  fufficient  for  the  perfon  to  form  any  idea  of  his 
fituation,  previous  to  his  being  plunged  into  the  water.  It  is  more  than 
probable,  in  fuch  a cafe,  that  the  agitated  ftate  of  mind  might  aflifl  in 
killing  him ; and  I fliould  very  much  doubt  the  probability  of  recovering 
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fuch  a peifon.  In  the  hiftory  of  thofe  who  have,  and  who  have  not  been 
recovered,  could  the  difference  be  affigned  to  any  fuch  caufe,  it  might 
lead  to  fomething  ufeful. 

It  frequently  happens  in  the  cafe  of  drowning,  that  afliftance  cannot  be 
procured  till  a confiderable  time  after  the  accident;  every  moment  of 
which  delay  renders  recovery  more  precarious,  the  chances  of  which  are 
not  only  diminifhed  in  the  parts  where  the  firft  powers  of  adtion  princi- 
pally refide,  but  alfo  in  every  other  part  of  the  body. 

In  offering  my  fentiments  on  the  method  of  treating  perfons  who  are 
apparently  drowned,  I fhall  fay  firft,  what  I would  recommend  to  have 
done ; fecondly,  what  I would  wifh  might  be  avoided. 

When  aftiftance  is  called  in,  foon  after  the  immerfion,  perhaps  blow- 
ing air  into  the  lungs  may  be  fuflicient  to  effect  a recovery/  But  if  a 
confiderable  time,  fuch  as  an  hour,  has  been  loft,  this  will  feldom  be 
fufficient ; the  heart,  in  all  probability,  having  by  this  time  loft  its  nice 
connexion  with  the  lungs.  It  will  therefore  be  proper  to  apply  fuch 
ftimulating  medicines,  as  the  vapour  of  volatile  alkali,  mixed  with  the 
air ; which  may  ealily  be  done,  by  holding  fpirits  of  hartfhorn  in  a cup 
under  the  receiver  of  the  bellows.  I would  advife  the  air  and  volatile 
alkali  to  be  thrown  in  by  the  nofe,  rather  than  the  mouth,  as  the  laft 
mode  of  adminiftering,  by  producing  ftcknefs,  is  more  likely  to  deprefs 
than  roufe  the  living  principle.  It  will  be  ftill  better  if  it  can  be  done  by 
both  noftrils,  as  applications  of  this  kind  to  the  olfadtory  nerves  are 
known  to  roufe  the  living  principle  and  put  the  mufclds  of  refpiration  into 
adtion,  and  are  therefore  likely  to  excite  the  adtion  of  the  heart : Befides 
affedtions  of  thefe  nerves  more  immediately  affedt  the  living  principle,  for 
while  a ftrong  fmell  of  very  fweet  flowers,  as  orange  flowers,  fhall  in  many 
caufe  fainting,  the  application  of  vinegar  will  immediately  reftore  the 
powers  to  adtion  again.  All  perfumes  in  which  there  is  fome  acid,  rather 
roufes  than  deprefles,  as  the  fweet-brier,  eflence  of  lemon,  &c.  If  during 

* Perhaps  the  dephlogiflicated  air,  defcribed  by  Dr.  Prieftley,  may  prove  more  efficacious 
than  common  air.  It  is  eafily  procured,  and  may  be  preferved  in  bottles  or  bladders  for  that 
purpofe. 
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the  operation  of  the  bellows,  the  larynx  be  gently  prelTed  againft  the 
cefophagus  and  fpine,  it  will  prevent  the  ftomach  and  inteftines  being  too 
much  diftended  by  the  air,  and  leave  room  for  the  application  of  more 
effe&ual  ftimuli  to  thofe  parts.  This  prefifure  however  mu  ft  be  conducted 
with  judgment  and  caution,  fo  that  the  trachea  and  the  aperture  into  the 
larynx  may  both  be  left  perfectly  free.  While  this  bufinefs  is  going  on, 
an  afliftant  ftiould  prepare  bed-cloaths,  carefully  brought  to  the  proper 
degree  of  heat.  I confider  heat  as  congenial  with  the  living  principle  ; 
increafmg  the  necefiity  of  atftion  it  increafes  adion  : cold,  on  the  other 
hand,  lefiens  the  neceftity,  and  of  courfe  the  adion  is  diminiftied  ; to  a 
due  proportion  of  heat,  therefore  the  living  principle  owes  its  vigour. 

From  obfervations  and  experiments  it  appears  to  be  a law  of  nature  in 
animal  bodies,  that  the  degree  of  external  heat  ftiould  bear  a propor- 
tion to  the  quantity  of  life  ; as  it  is  weakened,  this  proportion  requires 
great  accuracy  in  the  adjuftment ; while  greater  powers  of  life  allow  it 
greater  latitudes.2 

I was  led  to  make  thefe  obfervations  by  attending  to  perfons  who  are 
froft-bitten  ; the  efted  of  cold  in  this  cafe  being  that  of  leftening  the  living 
principle.  The  powers  of  adion  remain  as  perfed  as  ever,  only  weakened; 
and  heat  is  the  only  thing  wanting  to  put  thefe  powers  into  adion  ; yet 
heat  muft  at  firft  be  gradually  applied,  and  proportioned  to  the  quantity  of 
the  living  principle ; but  as  that  increafes  you  may  increafe  the  degree  of 
heat.  If  this  method  is  not  obferved,  and  too  great  a degree  of  heat  is 
at  firft  applied,  the  perfon  or  part  lofes  entirely  the  living  principle,  and 
mortification  enfues.  This  procefs  invariably  takes  place  with  regard  to 
men.  The  fame  thing,  I am  convinced,  happens  to  other  animals.  If 
an  eel,  for  inftance,  is  expofed  to  a degree  of  cold  fufticiently  intenfe  to 
benumb  it  till  the  remains  of  life  are  fcarcely  perceptible,  and  ftill  re- 
tained in  a cold  of  about  400  ; this  fmall  proportion  of  living  principle 

will  continue  for  a confiderable  time  without  diminution  or  increafe  ; but 

% 

3 It  is  upon  thefe  principles  that  cold  air  is  found  of  fo  much  fervice  to  people  who  are 
reduced  by  difeafe,  as  the  confluent  fmallpox,  and  fevers,  by  diminifhing  heat  in  proportion  to 
the  diminution  of  life ; or  lefieuing  the  neceflity  of  the  body’s  producing  its  own  cold. 
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if  the  animal  is  afterwards  placed  in  a heat  about  6o°,  after  fhowing 
flrong  figns  of  returning  life,  it  will  die  in  a few  minutes.  Nor  is  this 
circumflance  peculiar  to  the  diminution  of  life  by  cold.  The  fame  phe- 
nomena take  place  in  animals  who  have  been  very  much  reduced  by 
hunger. 

If  a lizard,  or  fnake,  when  it  goes  to  its  autumnal  hiding  place,  is  not 
fufficiently  fat,  the  living  powers  become,  before  the  feafon  permits  it 
to  come  out,  very  confiderably  weakened,  perhaps  fo  much  as  not  to  be 
again  reflored.  If  animals,  in  fuch  a flate,  are  expoled  to  the  fun’s  rays, 
or  placed  in  any  fituation  which  by  its  warmth  would  give  vigour  to 
thofe  of  the  fame  kind,  poffeffed  of  a larger  fhare  of  life,  they  will  im- 
mediately fhow  figns  of  increafed  life,  but  quickly  fink  under  the  experi- 
ment and  die  ; while  others,  reduced  to  the  fame  degree  of  weaknefs,  as 
far  as  appearances  can  difcover,  will  live  for  many  weeks,  if  kept  in  a. 
degree  of  cold  proportioned  to  the  quantity  of  life  they  poffefs. 

I obferved  many  years  ago,  in  fome  of  the  colder  parts  of  this  bland, 
that  when  intenfe  cold  had  forced  blackbirds  or  thrufhes  to  take  fhelter  in 
out-houfes,  any  of  them  that  had  been  caught,  and  from  an  ill-judged 
compaffion  expofed  to  a confiderable  degree  of  warmth,  died  very  foon. 
The  reafon  of  this  I did  not  then  underhand  ,•  but  I am  now  fatisfied 
that  it  was  owing,  as  in  other  inftances,  to  the  degree  of  heat  being  in- 
creafed too  fuddenly  for  the  proportion  of  life  remaining  in  the  animal. 

From  thefe  fails  it  appears,  that  warmth  caufes  a greater  exertion  of 
the  living  powers  than  cold  and  that  an  animal  in  a weakly  bate  may 
be  obliged  by  it  to  exert  a quantity  of  the  adtion  of  life  fufficient  to  deftroy 
the  very  powers  themfelves.*  The  fame  effedts  probably  take  place  even 
in  perfedt  health.  It  appears  from  experiments  made  in  a heated  room, 
that  a perfon  in  health,  expofed  to  a great  degree  of  heat,  found  the  ac- 
tions of  life  accelerated  fo  much  as  to  produce  at  laft  faintnefs  and  debility.1* 

If  bed~cloaths  are  put  over  the  drowned  perfon  fo  as  fcarce  to  touch' 
him,  fleam  of  volatile  alkali,  or  of  warm  balfams  and  eilential  oils,  may 

3 It  is  upon  this  principle  that  parts  mortify  in  confequence  of  inflammation. 
b Vide  Phil.  Tranf.  for  the  year  1775,  vol.  65.  p.  hi. 
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be  thrown  under  fo  as  to  come  in  contadt  with  many  parts  of  his  body. 
It  will  certainly  prove  advantageous  if  the  fame  Seams  can  be  conveyed 
into  the  Somach,  as  that  feat  of  univerfal  lympathy  will  be  roufed  by  fuch 
means.  This  may  be  done  by  a hollow  bougie  and  a fyringe  but  the 
operation  Siould  be  performed  with  all  poflible  expedition,  becaufe  the 
inSrument,  by  continuing  in  the  mouth,  may  produce  ficknefs,  an  effedt 
I fhould  chufe  to  avoid.  Some  of  the  Simulating  fubffances,  which  are 
of  a warm  nature,  and  have  an  immediate  effedt,  may  be  thrown  into  the 
Somach  in  a fluid  Sate,  viz.  as  fpirits  of  hartffiorn,  peppermint- water, 
juice  of  horfe-raddifh,  and  many  others  which  produce  a more  laSing 
Simulus,  as  balfams  and  turpentines,  which  are  found  to  quicken  the 
pulfe  of  a man  in  health  ; but  the  quantity  muS  be  Snail,  as  they  have 
a tendency  to  produce  Scknefs.  The  fame  Seam  and  fubSances  Siould 
alfo  be  thrown  up  by  the  anus.  The  procefs  recommended  under  the 
firS  head  of  treatment  Siould  Sill  be  continued,  while  that  recommended 
under  the  fecond  is  putting  in  pradtice,  as  the  laS  is  only  an  auxiliary  to 
the  firS.  The  firS,  in  many  cafes,  may  fucceed  alone ; but  the  fecond 
without  the  firS  muS,  I think,  always  fail  where  the  powers  of  life  are 
confiderably  weakened.  Motion  may  poflibly  be  of  fervice,  it  may  at 
leaS  be  tried  ; but,  as  it  has  lefs  effedt  than  any  other  of  the  ufually  pre- 
fcribed  Simuli,  it  Siould  be  the  laS  part  of  the  procefs.1  I would  recom- 
mend to  the  operator  the  fame  care  in  regulating  the  proportion  of  every 
one  of  thefe  methods,  as  I did  before  in  the  application  of  heat ; as  every 
one  of  them  may  poflibly  have  the  fame  property  of  entirely  deSroying 
the  feeble  adtion  which  they  have  excited,  if  admin iSered  in  too  great  a 
quantity ; inSead  therefore  of  increafing  and  haSening  the  operations  on 
the  firS  figns  of  returning  life  being  obferved,  as  is  ufually  done,  I Siould 
wiSi  them  to  be  leffened,  that  their  increafe  afterwards  may  be  diredted, 

a Ele&ricity  has  been  known  to  be  of  fervice,  and  fhould  be  tried  when  other  methods 
have  failed.  It  is  probably  the  only  method  we  have  of  immediately  ftimulating  the  heart ; 
all  other  methods  being  more  by  fympathy.  I have  not  mentioned  injecting  ftimulating  fub- 
ftances diredtly  into  the  veins,  though  it  might  be  fuppofed  a proper  expedient ; becaufe,  in 
looking  over  my  experiments  on  that  fubject,  I found  none  where  animal  life  received  increafe 
by  that  method. 
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as  nearly  as  poffible,  by  the  quantity  of  powers  as  they  a rife.  As  the 
heart  is  commonly  the  laft  part  that  ceafes  to  aft,  it  is  probably  the  firft 
part  that  takes  on  the  action  of  recovery.  When  it  begins  to  tr  ove,  I 
would  advife  leftening  the  Application  of  air  to  the  lungs,  and  enjoin  ob- 
ferving  with  great  attention  when  the  mufcles  of  refpiration  begin  to  aft, 
that  our  endeavours  may  not  interfere  with  their  natural  exertions  ; yet 
that  we  may  be  ftilT  ready  to  affift.  I would  by  all  means  difcourage 
blood-letting ; which  I think  weakens  the  animal  principle,  and  life  itfelf, 
confequently  leflens  both  the  powers  and  difpofitions  to  aftion  : and  I 
would  advife  to  be  careful  not  to  call  forth  any  difpofition  that  might 
deprefs,  by  introducing  any  thing  into  the  ftomach,  which  ordinarily  cre- 
ates naufea,  as  that  alfo  wi^l  have  a-  fimilar  effeft,  except  it  can  be  carried 
fo  far  as  to  relieve  itfelf  by  exciting  vomiting,  and  would  therefore  avoid 
throwing  any  thing  in  by  the  anus  which  is  likely  to  produce  an  evacu- 
ation that  way,  as  every  fuch  evacuation  alfo  tends  to  lelfen  the  animal 
powers  : I have  purpofely  avoided  fpeaking  of  the  fumes  of  tobacco, 
which  always^produce  ficknefs  or  purging,  according  as  they  are  applied. 

Whoever  is  appointed  for  the  purpofes  of  recovering  drowned  perfons, 
fhould  have  an  affiftant,  well  acquainted  with  the  methods  intended  to 
be  made  ufe  of 3 that  while  the  one  is  going  on  with  the  firft  and  moft 
fimple  methods,  the  other  may  be  preparing  what  elfe  may  be  neceftary, 
fo  that  no  time  may  be  loft  between  the  operations ; and  the  more  fo,  as 
the  firft  means  recommended,  will,  in  all  cafes,  affift  the  fecond,  and  both 
together  may  often  be  attended  with  fuccefs,  though  each  feparately  might 
have  failed. 

A proper  apparatus  is  alfo  effentially  neceftary  to  the  inftitution,  a de- 
fcription  of  which  I here  annex.  Firft,  a pair  of  bellows,  fo  contrived 
with  two  feparate  cavities,  that  by  expanding  them,  when  applied  to 
the  noftrils  or  mouth  of  a patient,  one  cavity  may  be  filled  with  the 
common  air,  and  the  other  with  air  fucked  out  from  the  lungs 3 and  by 
fhutting  them  again,  the  common  air  may  be  thrown  into  the  lungs,  and 
that  which  is  fucked  out  of  the  lungs  be  difcharged  into  the  room.  The 
pipe  of  thefe  fhould  be  flexible,  in  length  a foot  or  a foot  and  a half,  and 
at  leaft  three-eighths  of  an  inch  in  width  3 by  this  the  artificial  breathing 

may 
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may  be  continued,  while  the  other  operations,  except  the  application  of 
the  ftimuli  to  the  Somach,  are  going  on,  which  cannot  conveniently  be 
done  if  the  muzzle  of  the  bellows  be  introduced  into  the  nofe.  The  end 
next  the  nofe  fhould  be  double,  and  applied  to  both  noftrils.  Secondly, 
a fyringe,  with  a hollow  bougie,  or  flexible  catheter,  of  fufficient  length 
to  go  into  the  flomach,  and  convey  any  Simulating  matter  into  it,  with- 
out affetfling  the  lungs.  Thirdly,  a pair  of  fmall  bellows,  fuch  as  are 
commonly  ufed  in  throwing  fumes  of  tobacco  up  the  anus,  by  which 
Simulating  fluids,  or  even  fumes  may  be  thrown  in. 

I fhall  conclude  this  account  by  propofing,  that  all  who  are  employed 
in  this  practice  be  particularly  required  to  keep  an  accurate  journal  of  the 
means  ufed,  and  the  degree  of  fuccefs  attending  them ; whence  we  may 
be  furniffied  with  fa<Ss  fufficient  to  enable  us  to  draw  concluflons,  on 
which  a certain  practice  may  hereafter  be  eSablifhed, 

V.  v 


ON 
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ON  THE  STRUCTURE  OF  THE  PLACENTA. 

THE  connection  between  the  mother  and  foetus  in  the  human  fub- 
jeCt,  has  in  every  age,  in  which  fcience  has  been  cultivated,  called 
forth  the  attention  of  the  anatomift,  the  phyfiologift,  and  even  the  phi- 
lofopher  ; but  both  that  connection,  and  the  ftruCture  of  the  parts  which 
form  the  connection,  were  unknown  until  about  the  year  1754.  The 
fubjeCt  is  certainly  moft  interefting,  and  the  difcovery  important ; and  it 
is  my  intention,  in  the  following  pages,  to  give  fuch  an  account  of  it  as 
I hope  may  be  acceptable  to  the  public  while,  at  the  fame  time,  I 

efhablifh  my  own  claim  to  the  difcovery.  But  that  I may  not  feem  to 
arrogate  to  myfelf  more  merit  than  I am  entitled  to,  let  me,  in  juftice 
to  another  perlon,  relate  what  follows. 

The  late  indefatigable  Dr.  Me.  Kenzie,  about  the  month  of  May 
1754,  when  afiiftant  to  Dr.  Smellie,  having  procured  the  body  of  a 
pregnant  woman,  who  had  died  undelivered  at  the  full  term,  had  injected 
both  the  veins  and  arteries  with  particular  fuccefs ; the  veins  being  filled 
with  yellow,  the  arteries  with  red.b 

Having  opened  the  abdomen,  and  expofed  the  uterus  ; he  made  an  in- 
cifion  into  the  fore  part,  quite  through  its  fubftance,  and  came  to  fome- 
what  having  the  appearance  of  an  irregular  mafs  of  injeCted  matter, 
which  afterwards  proved  to  be  the  placenta.  This  appearance  being  new, 
he  lfopped,  and  greatly  obliged  me,  by  defiring  my  attendance  to  examine 
the  parts,  in  which  there  appeared  fomething  fo  uncommon.  This  ex- 
amination was  made  in  his  prefence,  and  in  the  prefence  of  feveral  other 

a This  paper  was  read  at  the  Royal  Society ; but  as  the  facts  had,  before  that  time,  been 

given  to  the  public,  it  was  not  publifhed  in  the  Philofophical  Tranfadrions. 

\ 

b Dr..  Me.  Kenzie  being  then  an  affiftant  to  the  late  Dr.  Smellie,  his  procuring  and  difTeft- 
ing  this  woman,  without  Dr..  Smellie’s  knowledge,  was  the  caufe  of  a feparation  between 
them  for  the  leading  fleps  to  fuch  a difcovery  could  not  be  kept  a fecret.  The  winter  fol- 
lowing, , Dr.  Me.  Kenzie  began  to  teach  midwifery  in  the  Eorough  of  Southwark. 
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gentlemen  whofe  names  I have  now  forgotten  j but  I have  reafon  to 
believe  that  fome  are  fettled  in  this  country,  and  I hope  will  have  an 
opportunity  of  perilling  this  publication/ 

I firft  railed,  with  great  care,  part  of  the  uterus  from  the  irregular 
mafs  above  mentioned  ; in  doing  which  I obferved  regular  pieces  of  wax 
palling  obliquely  between  it  and  the  uterus,  which  broke  off,  leaving  part 
upon  this  mafs  ; and  when  they  were  attentively  examined,  towards  the 
uterus,  plainly  appeared  to  be  a continuation  of  the  veins  palling  from  it 
to  this  fubftance  or  placenta. 

I likewife  obferved  other  vellels,  about  the  fize  of  a crow-quill,  palling 
in  the  fame  manner,  although  not  fo  obliquely  j thefe  alfo  broke  upon 
feparating  the  placenta  and  uterus,  leaving  a fmall  portion  on  the  furface 
of  the  placenta  ; and  on  examination  they  were  difcovered  to  be  contin- 
uations of  the  arteries  of  the  uterus.  My  next  ftep  was  to  trace  thefe 
velfels  into  the  fubftance  of  what  appeared  placenta,  which  I firft  at- 
tempted in  a vein  ; but  that  foon  loft  the  regularity  of  a vellel,  by  termi- 
nating at  once  upon  the  furface  of  the  placenta  in  a very  fine  fpongy  fub- 
ftance ; the  interftices  of  which  were  filled  with  the  yellow  injedted 
matter.  This  termination  being  new,  I repeated  the  fame  kind  of  exa- 
mination on  other  veins,  which  always  led  me  to  the  fame  terminations, 
never  entering  the  fubltance  of  the  placenta  in  the  form  of  a velfel.  I 

a If  I Ihould  be  fo  fortunate  as  to  have  this  publication  fall  into  any  of  thofe  gentlemens 
hands,  I hope  they  will  favour  me  with  their  opinion  of  my  Rate  of  the  fabts,  which  led  to 
the  difcovery. 

It  may  be  fufpefted  by  fome,  (but  none  I hope  to  whom  I have  the  pleafure  of  being 
known)  that  I am  not  doing  Dr.  Me.  Kenzie  juftice,  and  am  perhaps  fuppreffing  fome  part 
of  that  lhare  of  the  difcovery  to  which  he  is  entitled.  This  idea,  (if  ever  it  Ihould  arife)  I 
may  probably  not  be  able  to  remove ; but  I hope  it  will  alfo  be  feen,  that  I myfelf  have  given 
rife  to  it ; believing,  if  I had  been  fo  inclined,  that  I might  have  fupprelled  Dr.  Me.  Kenzie’s 
name  altogether,  without  ever  running  the  hazard  of  being  detected.  I was  indeed  fo  tena- 
cious of  my  claim  to  the  difcovery,  that  I wrote  this  account  in  Dr.  Me.  Kenzie’s  life-time, 
with  a defign  to  publifh  it ; and  often  communicated  my  intentions  to  Dr.  George  Fordyce, 
who  I knew  was  very  intimate  with  the  Doctor,  in  confequence  of  both  teaching  in  the  fame 
place,  and  making  many  experiments  together ; therefore  he  is  a kind  of  collateral  witnefs, 
that  what  I now  publifh  is  the  fame  account  which  I gave  in  Dr.  Me.  Kenzie’s  life-time. 
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next  examined  the  arteries,  and  tracing  them  in  the  fame  manner  toward 
the  placenta,  found  that  they  made  a twift,  or  dole  fpiral  turn  upon 
themfelves,  and  then  were  loft  on  its  furface.  On  a more  attentive  view,  I 
perceived  that  they  terminated  in  the  fame  way  as  the  veins  for  oppofite 
to  the  mouth  of  the  artery,  the  fpongy  fubftance  of  the  placenta  was 
readily  obferved,  and  was  intermixed  with  the  red  injection. 

Upon  cutting  into  the  placenta,  I difcovered  in  many  places  of  its 
fubftance,  yellow  injedtion  ; in  others  red,  and  in  many  others  thefe  two 
colours  mixed.  This  fubftance  of  the  placenta,  now  filled  with  injec- 
tion, had  nothing  of  the  vafcular  appearance,  nor  that  of  extravafation, 
but  had  a regularity  in  its  form  which  fhowed  it  to  be  a natural  cellular 
ftrudture,  fitted  to  be  a refervoir  for  blood. 

In  fome  of  the  veins  leading  from  the  placenta  to  the  uterus,  I per- 
ceived that  the  red  injedtion  of  the  arteries,  (which  had  been  firft  injedted) 
had  palled  into  them  out  of  the  fubftance  of  the  placenta,  mixing  itlelf 
with  the  yellow  injection.  I alfo  obferved,  that  the  fpongy  chorion, 
called  the  decidua,  by  Dr.  Hunter,  was  very  vafcular,  its  velfels  coming 
from  and  returning  to  the  uterus,  being  filled  with  the  different  coloured 
injections. 

After  having  confidered  thefe  appearances,  it  was  not  difficult  for  me 
to  determine  the  real  ftrudture  of  the  placenta  and  courfe  of  the  blood  in 
thefe  parts:  but  the  company,  prejudiced  in  favour  of  former  theories, 
combated  my  opinion  ; and  it  was  even  difputed,  whether  or  not  thefe 
curling  arteries  could  carry  red  blood.  After  having  diffedted  the  uterus, 
with  the  placenta  and  membranes,  and  made  the  whole  into  preparations, 
tending  to  llrow  the  above  fadts,  I returned  home  in  the  evening,  and 
communicated  what  I had  difcovered  to  my  brother,  Dr.  Hunter,  who  at 
firft  treated  it  and  me  with  good  humoured  raillery ; but  on  going  with 
me  to  Dr.  Me.  Kenzie’s,  was  foon  convinced.  Some  of  the  parts  were 
given  to  him,  which  he  afterwards  ftiowed  at  his  ledtures,  and  prob- 
ably they  ftill  remain  in  his  collection. 

Soon  after  this  time,  Dr.  Hunter  and  I procured  feveral  placentas,  to 
fee  if  after  delivery  the  termination  of  the  veins,  and  the  curling  arteries, 
could  be  obferved  : they  were  difcernible  almoft  in  every  one ; and  by 
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pushing  a pipe  into  the  placenta,  we  could  fill  not  only  its  whole  fub- 
ftance,  but  alfo  the  vefiels  on  that  furface  which  was  attached  to  the 
uterus. 

The  fads  being  now  afcertained,  and  univerfally  acknowledged,  I 
confider  myfelf  as  having  a juft  claim  to  the  difcovery  of  the  ftrudure  of 
the  placenta,  and  its  communication  with  the  uterus  together  with  the 
ufe  arifxng  from  fuch  ftrudure  and  communication,  and  of  having  firft 
demon  ftra  ted  the  vafcularity  of  the  fpongy  chorion. 

It  is  not  neceffary  at  prefent  to  enter  into  the  various  opinions  which 
have  been  formed  on  this  fubjed ; becaufe,  whatever  they  were,  they 
could  not  be  juft,  the  ftrudure  of  the  parts  not  being  known  : neither 
fhall  I endeavour  to  give  a complete  defcription  of  all  the  parts  imme- 
diately conneded  with  uterine  geftation,  but  fhall  content  myfelf  with  de- 
fcribing  the  ftrudure  of  the  placenta,  as  far  as  it  has  any  relation  to  the 
uterus  and  child  ; and  with  explaining  the  connedion  between  the  two* 
leaving  the  reader  to  examine  what  has  been  faid  upon  this  fubjed  by 
others,  efpecially  by  Dr.  Hunter,  in  that  very  accurate  and  elaborate 
work  which  he  has  publifhed  on  the  Gravid  Uterus,  in  which  he  has 
minutely  defcribed,  and  accurately  delineated  the  parts,  without  mention- 
ing the  mode  of  difcovery. 

The  neceffary  connedion  fubfifting  in  all  animals  between  the  mother 
and  foetus,  for  the  nourifhment  of  the  latter,  as  far  as  I know,  takes 
place  in  two  ways.  In  fome  it  is  continued,  and  fubftfts  through  the 
whole  term  of  geftation  ; in  others  the  union  is  foon  diffolved,  but  an 
apparatus  is  provided,  which  at  once  furnifhes  what  is  fufticient  for  the 
fupport  of  the  animal  till  it  comes  forth. 

The  firft  of  thefe  are  the  viviparous,  the  fecond  the  oviparous  animals, 
both  of  which  admit  of  great  variety  in  the  modes  by  which  they  pro- 
duce the  Tame  effedft  In  the  firft  divifion  is  included  the  human  fpecies, 

a It  may  be  remarked  here,  that  the  oviparous  admit  of  being  diftinguifhed  into  two  claftes, 
one  where  the  egg  is  hatched  in  the  belly,  as  in  the  viper,  which  has  been  commonly  called 
viviparous  ; the  others,  where  the  eggs  have  been  firft:  laid  and  then  hatched,  which  is  the 
clafs  commonly  called  oviparous,  fuch  as  all  the  bird  tribe,  and  many  others,  as  fnakes, 
lizards,  &c. 
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which  alone  will  engage  our  prefent  attention.  But  before  I defcribe  this 
connection,  it  may  be  neceffary  that  the  reader  fhould  understand  my  idea 
of  generation : I Shall  therefore  refer  him  to  what  I have  faid  upon  that 
Subject  in  my  account  of  the  free  martin/ 

In  the  human  fpecies  the  anatomical  Structure  of  the  mother  and  em- 
bryo, relative  to  fcetation,  being  well  known,  it  will  only  be  neceffary 
fully  to  defcribe  the  nature  of  that  connection  between  them,  which  is 
formed  by  the  intermediate  fubffance,  called  placenta.  For  this  purpofe 
we  muff  firSt  confider  the  placenta  as  a common  part ; next,  the  uterus, 
as  belonging  to  the  mother,  yet  having  an  immediate  connection  with 
the  placenta,  from  which  the  nourishment  of  the  foetus  is  to  be  derived  ; 
which  will  lead  us  laftly  to  a consideration  of  thofe  peculiarities  by  which 
the  foetus  is  to  receive  its  nourishment,  and  that  constitute  its  imme- 
diate commutation  likewife  with  the  placenta.  It  is  the  Structure  of 
this  intermediate  fubStance,  and  its  connection  with  the  child  and  the 
uterus  of  the  mother,  which  have  hitherto  been  fo  little  understood ; 
and  without  an  accurate  knowledge  of  which,  it  was  impoffible  any  juft 
idea  could  be  formed  of  its  functions. 

The  placenta  is  a mafs  lying  nearly  in  contaCt  with  the  uterus ; indeed 
it  may  in  fome  degree  be  faid  to  be  in  continuity  with  a part  of  its  internal 
Surface.  On  the  fde  applied  to  the  uterus  the  placenta  is  lobulated, 
having  deep  irregular  fiffures  ; but  all  thefe  lobes  are  united  into  one  uni- 
form Surface  next  to  the  child,  on  which  its  umbilical  veffels  ramify. 
When  we  cut  into  the  placenta,  its  whole  fubffance  appears  to  be  little  elfe 
than  a net-work,  or  Spongy  mafs,  through  which  the  blood  veffels  of  the 
foetus  ramify,  and  indeed  it  feems  to  be  principally  formed  by  the  ramifi- 
cations of  thofe  veffels  ; exhibiting  hardly  any  appearance  of  connecting 
membrane : but  we  can  hardly  fuppofe  it  to  be  without  fuch  a mem- 
brane, as  there  is  fo  much  regularity  in  its  texture.  The  cells,  or  inter- 
stices of  each  lobe  communicate  with  one  another,  even  much  more  freely 
than  thofe  of  the  cellular  membrane  in  any  other  part  of  the  body ; fo 
that  whatever  fluid  will  pafs  in  at  one  part,  readily  diffufes  itfelf  through 


a Vide  page  45. 
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the  whole  mafs  of  placenta,  and  all  the  cells  have  a communication  at 
the  common  bafe. 

This  ftruCture  of  the  placenta,  its  reciprocal  communication  with  the 
two  bodies  with  which  it  is  immediately  connected,  and  the  ufe  arifing 
from  this  arrangement,  form  the  union  between  the  mother  and  foetus 
for  the  fupport  of  the  latter.  Prior  to  the  time  I have  mentioned  above, 
anatomifts  feem  to  have  been  wholly  unacquainted  with  this  ftruc- 
ture  of  placenta.  By  notes  taken  from  Dr.  Hunter’s  lectures,  in  the 
winter,  1755-6,  it  appears  that  he  expreffed  himfelf  in  the  following 
manner.3  “ The  fubftance  of  the  placenta  is  a flefhy  mafs,  which 
feems  to  be  formed  entirely  of  the  veffels  of  the  umbilical  rope.”  In 
another  part,  mentioning  the  appearances  when  injected,  he  fays,  “ and 
upon  a flight  putrefaction  coming  on,  you  will  find  the  whole  appear- 
ing like  a mafs  of  veffels” ; then  fays,  “ there  is  always  a white  uninjeCted 
fubftance  between  the  veffels,  but  whether  lymphatics  or  what  I cannot 
tell.”  This  uninjeCted  fubftance,  mentioned  by  Dr.  Hunter,  is  what 
forms  the  cellular  ftru&ure. 

The  placenta  feems  to  be  principally  compofed  of  the  ramifications  of 
the  veffels  of  the  embryo,  and  may  have  been  originally  formed  in  con- 
fequence  of  thofe  next  to  the  uterus  laying  hold  by  a fpecies  of  animal 
attraction  of  the  coagulable  lymph  which  lines  the  uterus.  This  might 
take  place  in  a manner  refembling  what  happens  when  the  root  of  a 
plant  fpreads  on  the  furface  of  moifl  bodies ; with  this  difference,  that  in 
the  prefent  inftance  the  veffels  form  the  fubftance  through  which  they 
ramify,  as  in  the  cafe  of  granulations. 

At  the  time,  or  very  probably  before  the  female  feed  enters  the  uterus, 
coagulable  lymph,  from  the  blood  of  the  mother,  is  thrown  out  every 
where  on  its  inner  furface,  either  from  the  ftimulus  of  impregnation  taking 
place  in  the  ovarium,  or  in  confequence  of  the  feed  being  expelled  from 
it.  When  the  feed  has  entered  the  uterus,  it  attaches  itfelf  to  that 

Thefe  quotations  were  taken  from  Mr.  Galhie’s  MS.  of  Dr.  Hunter’s  lectures,  who  is 
one  of  the  gentlemen  that  favoured  Dr.  Hunter,  upon  a former  occafion,  with  the  fame  ufe  of 
his  notes.  Vide  Dr.  Hunter’s  Commentaries. 
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lymph,  by  which  it  becomes  covered  and  immediately  furroundedP 
This  coagulable  lymph  'forms  a foft  pulpy  membrane,  the  decidua, 
which  is,  I believe,  peculiar  to  the  human  fpecies,  and  to  monkeys, 
having  never  found  it  in  any  other  animal.  That  part  which  covers  the 
feed  or  foetus,  where  it  is  not  immediately  attached  to  the  uterus,  and 
likewife  forms  a membrane,  was  difcovered  by  Dr.  Hunter,  and  is 
by  him  called  decidua  reflexa.  The  whole  of  this  coagulable  lymph 
continues  to  be  a living  part  for  the  time ; the  velfels  of  the  uterus 
ramify  upon  it ; and  where  the  velfels  of  the  foetus  form  the  placenta, 
there  the  velfels  of  the  uterus,  after  palling  through  the  decidua,  open 
into  the  cellular  fubftance  of  the  placenta,  as  before  defcribed.  As  this 
membrane  lines  the  uterus  and  covers  the  feed,  it  is  ftretched  out,  and 
becomes  thinner  and  thinner,  as  the  uterus  is  diftended  by  the  foetus 
growing  larger,  efpecially  that  part  of  it,  called  decidua  reflexa,  which 
covers  the  foetus,  as  there  it  cannot  poliibly  acquire  any  new  matter, 
except  we  could  fuppofe  that  the  foetus  aliifted  in  the  formation  of  it. 
This  membrane  is  rnoft  diftind  where  it  covers  the  chorion ; for  where 
it  covers  the  placenta  it  is  blended  with  coagula  in  the  great  veins  that 
pafs  obliquely  through  it,  more  efpecially  all  round  the  edge  where  in- 
numerable large  veins  come  out ; but  the  chorion  and  decidua  can  be 
ealily  diftinguilhed  from  one  another,  the  decidua  being  lefs  elaftic. 

From  the  defcription  now  given,  I think  we  are  juftihed  in  fuppofing 
the  placenta  to  be  formed  entirely  by  the  fceius,  and  the  decidua  to  be 
a produdion  of  the  mother ; and  an  additional  proof  of  both  thefe  may 
be  drawn  from  the  circumftance  of  the  decidua  palling  between  the  pla- 
centa and  uterus.  For  if  the  velfels  of  the  foetus  branched  into  a part  of 
the  decidua,  we  might  conceive  the  whole  placenta  to  be  formed  from 
that  exudation  ; the  portion  of  it  where  the  velfels  had  ramified,  like  the 
roots  of  a plant,  becoming  thicker  than  the  reft,  and  forming  the  pla- 
centa. -If  that  were  the  cafe,  this  membrana  decidua,  when  traced  from 
parts  diftind,  and  at  a diftance  from  the  placenta,  fhould  be  plainly  feen 

a This  is  exactly  fimilar  to  another  operation  in  the  animal  ceconomy.  If  an  extraneous 
living  part  is  introduced  into  any  cavity,  it  will  be  immediately  enclofed  with  coagulable 
lymph.  Thus  we  find  worms  inclofed,  hydatids  detached,  and  afterwards  inciofed, 
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palling  into  its  fubftance  all  round  at  the  edges,  as  a continuation  of  it. 
But  the  fact  is  quite  otherways  ; for  the  decidua  can  be  diftindtly  traced 
between  the  placenta  and  uterus,  hardly  ever  palling  between  the  lobuli : 
the  veffels  of  the  foetus  never  entering  into  it,  and  of  courfe  none  of 
them  ever  coming  in  abfolute  contadt  with  the  uterus. 

The  veffels  of  the  foetus  adhering,  by  the  intervention  of  the  decidua, 
to  a certain  lpace  of  the  uterus  when  both  are  yet  fmall,  as  the  uterus 
increafes  in  every  part  of  its  furface  during  the  time  of  uterine  geftation, 
we  muft  fuppofe  that  this  furface  of  adhefion  increafes  alfo  ; and  that  by 
the  elongation  of  thofe  veffels  of  the  foetus  in  every  direction,  this  fub- 
ffance  Ihould  likewife  be  increafed  in  every  direction  : this  is  in  fome 
degree  the  cafe,  yet  the  placenta  does  not  occupy  fo  much  of  the  enlarged 
furface  of  the  uterus  as  one  at  firft  would  expedt. 

The  veffels  of  the  uterus  in  the  time  of  the  geffation,  are  increafed  in 
fize  nearly  in  a proportion  equal  to  the  increafed  circumference  of  the 
uterus,  and  confequently  in  a proportion  much  greater  than  the  real  in- 
creafe  of  its  fubffance.  But  when  we  refledt  that  the  uterus  ought  not 
to  be  conlidered  as  hollow,  but  as  a body  nearly  folid,  on  account  of 
its  contents,  which  derive  fupport  from  this  fource  ; and  that  a much 
greater  quantity  of  blood  muft  neceffarily  pafs  than  what  is  required  for 
the  fupport  of  the  vifcus  itfelf,  we  cannot  be  at  a lofs  to  account  for  the 
greatly  increafed  fize  of  its  veffels. 

The  arteries  of  the  uterus  which  are  not  immediately  employed  in  con- 
veying nourifhment  to  it,  go  on  towards  the  placenta,  and  proceeding 
obliquely  between  it  and  the  uterus,  pafs  through  the  decidua  without 
ramifying ; juft  before  they  enter  the  placenta,  making  two  or  three  clofe 
fpiral  turns  upon  themfelves,  they  open  at  once  into  its  fpongy  fubftance 
without  any  diminution  of  fize,  and  without  palling  beyond  the  furface 
as  above  defcribed.  The  intention  of  thefe  fpiral  turns  would  appear  to 
be  that  of  diminilhing  the  force  of  the  circulation  as  it  approaches  the 
fpongy  fubftance  of  the  placenta,  and  is  a ftrudture  which  muft  leffei* 
the  quick  motion  of  the  blood  in  a part  where  a quick  motion  of  this 
fluid  was  not  wanted.  The  fize  of  thefe  curling  arteries  at  this  termina- 
tion is  about  that  of  a crow’s  quill. 
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The  veins  of  the  uterus  appropriated  to  bring  back  the  blood  from 
the  placenta,  commence  from  this  fpongy  fubftance  by  fuch  wide  begin- 
nings, as  are  more  than  equal  to  the  fize  of  the  veins  themfelves.  Thefe 
veins  pafs  obliquely  through  the  decidua  to  the  uterus,  enter  its  fubftance 
obliquely,  and  immediately  communicate  with  the  proper  veins  of  the 
uterus.  The  area  of  thofe  veins  bear  no  proportion  to  their  circumference, 
the  veins  being  very  much  flattened. 

This  ftruCture  of  parts  points  out  at  once  the  motion  of  the  blood  in 
the  placenta  ; but  as  this  is  a fa6t  but  lately  afcertained,  a juft  idea  may 
perhaps  be  conveyed  by  faying,  that  it  is  fimilar,  as  far  as  we  yet  know, 
to  the  blood’s  motion  through  the  cavernous  fubftance  of  the  penis. 

The  blood,  detached  from  the  common  circulation  of  the  mother, 
moves  through  the  placenta  of  the  fcetus  ; and  is  then  returned  back  into 
the  courfe  of  the  circulation  of  the  mother  to  pafs  on  to  the  heart. 

This  ftrudture  of  the  placenta,  and  its  communication  with  the  uterus, 
leads  us  a ftep  further  in  our  knowledge  of  the  connection  between  the 
mother  and  foetus ; the  blood  of  the  mother  muft  pafs  freely  into  the  fub- 
ftance of  the  placenta,  and  the  placenta  moft  probably  will  be  conftantly 
filled  ; the  turgidity  of  which  will  aftift  to  fqueeze  the  blood  into  the 
mouths  of  the  veins  of  the  uterus,  that  it  may  again  pafs  into  the  com- 
mon circulation  of  the  mother : and  as  the  interfaces  of  the  placenta  are- 
of  much  greater  extent  than  the  arteries  which  convey  the  blood,  the 
motion  of  the  blood  in  that  part  muft  be  fo  much  diminiftied  as  almoft 
to  approach  to  ftagnation  ; fo  far  and  no  further  does  the  mother  appear 
to  be  concerned  in  this  connection. 

The  foetus  has  a communication  with  the  placenta  of  another  kind. 
The  arteries  from  the  fcetus  pafs  out  to  a considerable  length,  under  the 
name  of  the  umbilical  chord,  and  when  they  arrive  at  the  placenta, 
ramify  upon  its  furface,  fending  into  its  fubftance  branches  which  pafs 
through  it,  and  divide  into  fmaller  and  fmaller,  till  at  laft  they  terminate 
in  veins  ; thefe  uniting  become  larger  and  larger,  and  end  in  one,  which 
at  laft  terminates  in  the  proper  circulation  of  the  foetus. 

This  courfe  of  veffels,  and  the  blood’s  motion  in  them,  is  limilar  to  the* 
courfe  of  the  veftels  and  the  motion  of  the  blood  in  other  parts  of  the  body. 
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OBSERVATIONS  ON  THE  PLACENTA  OF  THE  MONKEY. 

Monkeys  always  copulate  backwards;  this  is  performed  fometimes 
when  the  female  is  Handing  on  all-fours  ; and  at  other  times  the  male 
brings  her  between  his  thighs  when  he  is  fitting,  holding  her  with  his 
fore  paws. 

The  female  has  her  regular  periods  for  the  male,  but  Hie  has  commonly 
too  much  complaifance  ever  to  refufe  him.  They  carry  this  Hill  further, 
for  they  receive  the  male  when  with  young,  even  when  pretty  far  gone  ; 
at  leafl  this  was  the  cafe  with  the  one  I am  going  to  give  an  account  of. 

A female  monkey,  belonging  to  Mr.  Enderfbay,  in  the  fummer  1782, 
had  frequently  taken  the  male.  The  keeper  obferved  that  after  the  21H 
of  June  Hie  became  lefs  lively  than  ufual,  although  it  was  not  fufpefted 
that  Hie  had  conceived.  However,  fome  time  after.  Hie  appeared  to  be 
bigger  in  the  belly,  which  created  a fufpicion  of  her  being  with  young. 
Great  attention  was  paid  to  her,  and  great  care  was  taken  of  her.  She 
went  on  gradually  increafing  in  fize,  and  at  laH  fomething  was  obferved 
to  move  in  her  belly  at  particular  times,  and  the  motion  could  even  be 
felt  through  the  abdominal  mufcles.  She  became  indolent,  and  did  not 
like  to  leap  or  perform  her  ufual  feats  of  activity.  Towards  the  latter 
part  of  the  time  they  perceived  the  breaH  and  nipple  to  have  become  ra- 
ther fuller ; and  that  a kind  of  water  could  be  fqueezed  out  at  the  nipple. 
Some  time  before  Hie  brought  forth.  Hie  became  red  about  the  hips  and 
poHeriors ; which  rednefs  extended  to  the  infide  of  the  thighs,  and  it 
was  now  certain  Hie  was  with  young.  I defired  that  Hie  might  be  parti- 
cularly attended  to  when  there  were  figns  of  approaching  delivery,  both 
on  her  own  account  and  that  of  the  young  one,  and  requeHed  the  after- 
birth might  be  carefully  preferved,  as  that  part  would  afliH  to  afeertain 
the  mode  of  uterine  geHation.  Thefe  directions  were  attentively  followed; 
and  when  in  labour  it  was  obferved,  that  Hie  had  regular  pains ; that 
when  the  young  one  was  in  part  come  into  the  world,  Hie  affiHed  herfelf 
with  her  fore  paws ; and  that  it  came  with  the  hind  parts  HrH.  This 
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happened  on  the  15th  of  December  1782,  in  all  about  fix  months  after 
conception ; and  when  fhe  brought  forth  her  young  one,  it  fhowed 
figns  of  life,  but  died  immediately,  owing  probably  to  the  unfavourable 
mode  of  its  being  brought  into  the  world.  When  delivered,  fhe  took  the 
young  one  up,  and  although  it  was  dead,  clalped  it  to  her  bread:. 

The  after-birth  was  preserved  entire,  and  was  perfectly  fit  for  exami- 
nation. It  confifled  of  placenta,  with  the  membranes  and  navel  firing, 
which  all  very  much  refembled  the  correfponding  parts  in  the  human 
fubjedt,  as  will  now  be  defcribed. 

The  placenta  had  the  appearance  of  being  divided  into  two  oblong 
bodies,  united  by  their  edges,  each  terminating  in  an  obtufe  point  at  the 
other  end,  which  were  of  courfe  at  fome  little  diflance  from  one  another. 

It  is  probable,  that  thefe  two  points  were  placed  towards  the  openings 
of  the  Fallopian  tubes,  where  the  uterus  affumes  a form  refembling  two 
obtufe  horns. 

The  two  lobes  above  mentioned,  were  made  up  of  fmaller  ones, 
united  clofely  at  their  edges,  which  were  more  apparent  and  dillindt  at 
fome  paits  than  at  others.  Some  of  thefe  lobes  were  divided  by  filfures 
which  feem  to  be  derived  from  one  centre ; while  there  were  others  near 
the  edges,  palling  in  a different  diredlion  : in  which  Mures  are  placed 
veins  or  finufes  that  receives  the  blood  laterally  from  the  lobes.  The  fub- 
flance  of  the  placenta  feems  to  be  cellular,  as  in  the  human  fubjedt ; this 
Ilrudlure  allows  a communication  to  be  kept  up  between  different  parts 
of  each  lobe,  and  the  finufes  allowing  of  a communication  between  the 
different  lobes  of  which  the  placenta  is  compofed,  and  the  blood  paffes 
into  the  filfures  before  it  enters  the  veins  y in  which  refpedt  it  differs  from 
the  human  placenta. 

The  arteries  from  the  uterus,  on  the  furface  of  the  placenta,  were 
vifible,  but  too  fmall  to  be  injected ; I cannot  therefore  fay  how  they 
treminated  in  the  placenta. 

The  principal  veins  in  general  arofe  from  the  filfures  beginning  from 
the  furface,  as  in  the  human  placenta  ; but  befides  thefe,  there  were  other 
fmall  ones,  all  which  we  may  fuppofe  pals  through  the  decidua  and 
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enter  the  fubftance  of  the  uterus,  moft  probably  in  the  fame  way  as  in 
the  human. 

The  membranes  are  the  amnios,  the  chorion,  and  the  membrana  deci- 
dua. Thefe  appear  to  be  very  much  the  fame  as  in  the  human,  except 
that  the  decidua  is  confiderably  thicker,  efpecially  where  it  paffes  between 
the  uterus  and  the  placenta. 

The  navel  firing  in  the  monkey  is  not  proportionally  fo  long  as  in  the 
human  j and  is  very  much,  and  very  regularly  twilled. 

There  is  no  urachus,  and  of  courfe  no  allantois,  not  even  the  fmall 
ligament  that  appears  to  be  a drawing  in  of  the  bladder  at  its  attachment 
to  the  navel*  the  bladder  here  being  rounded. 
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EXPLANATION  OF  THE  PLATE, 

APart  of  a uterus  at  the  ninth  month  of  utero-geftation,  with  a 
portion  of  the  placenta,  to  fhow  the  mode  in  which  the  blood- 
veffels  of  the  mother  communicate  with  it. 

A The  fubftance  of  the  uterus,  feparated  from  the  placenta,  and  turned 
back. 

B The  furface  of  the  placenta  by  which  it  is  attached  to  the  uterus, 
covered  by  the  decidua. 

C The  angle  of  reflection,  at  which  the  uterus  is  turned  back  upon  it- 
felf. 

D The  edge  of  the  placenta. 

E The  decidua  covering  the  chorion. 

Upon  the  furface  of  the  uterus  are  to  be  feen  the  veins  or  finufes, 
running  in  an  oblique  direction,  filled  with  wax,  and  broken 
off  where  they  pafs  through  the  decidua, 
a a a a The  arteries  injected  and  broken  off  as  they  pafs  from  the  uterus 
to  the  placenta. 

b b b b The  continuation  of  thefe  arteries,  which  make  feveral  fpiral 
turns  as  they  dip  into  the  decidua,  and  afterwards  terminate  on  the 
furface  of  the  placenta. 

cccc  The  veins  injedted  and  broken  off  where  they  pafs  into  the  fub- 
ftance  of  the  uterus. 

d d d d The  correfponding  portions  of  the  fame  veins,  where  they  pafs 
from  the  placenta  through  the  decidua, 
e e e e The  blood- veffels,  ramifying  upon  the  decidua,  broken  off  from 
the  uterus. 
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OBSERVATIONS  ON  THE  GILLAROO  TROUT, 
COMMONLY  CALLED  IN  IRELAND  THE 
GIZZARD  TROUT. 

ONE  of  the  digeftive  organs  of  this  trout  being  fo  very  remarkable 
as  to  have  given  name  to  the  filh,  and  to  be  looked  upon  as  its 
diftinguilhing  charadteriftic  ; it  will  be  neceftary  to  take  a general  view  of 
the  varieties  in  the  digeftive  organs  of  animals,  to  be  able  to  determine 
what  place  the  ftomach  of  this  particular  trout  holds  among  them,  and 
to  throw  fome  light  upon  the  queftion,  whether  its  refemblance  to  a 
gizzard  be  fuch,  as  to  render  the  name  of  gizzard  trout  a proper  appel- 
lation. For  this  purpofe  let  me  ftate  fome  general  fadts.  Food  of  ani- 
mals may  be  divided  into  two  kinds,  what  does,  and  what  does  not, 
require  mallication  to  facilitate  digeltion.  All  animal  food  is  of  this 
latter  kind.  But  grain,  and  many  other  fubftances  which  ferve  for  ali- 
ment, require  a previous  grinding  or  trituration  ; and  therefore  animak 
which  live  on  fuch  food  are  furnilhed  with  organs  for  that  purpofe. 
Granivorous  quadrupeds  have  the  two  powers,  for  mallication  and  di- 
geftion,  feparate  or  diftindt  from  one  another  ; the  firft  being  executed  by 
a fet  of  teeth  of  a particular  form,  which  ferve  as  fo  many  grindftones  for 
reducing  their  food  to  a powder,  before  they  convey  it  into  the  ftomach 
for  digeftion..  When  fo  prepared,  it  is,  with  regard  to  the  digeftive 
power,  rendered  fimilar  to  animal  food : therefore  in  many  fuch  animals 
the  ftomach  is  fimilar  to  that  of  the  carnivorus ; and  whenever  the 
ftomach  in  granivorous  quadrupeds  departs  from  this  general  rule,  there 
is  a fingularity  in  the  operations  of  digeftion.  Such  birds  as  live  upon 
food,  for  the  digeftion  of  which  trituration  is  indifpenfably  neceftary, 
have  the  powers  of  maftication  and  digeftion  united  in  one  part,  the  giz- 
zard ; which  is  peculiarly  conftrudled  for  that  purpofe.  In  granivorous 
birds  therefore  one  ftngle  organ  anfwers  both  to  the  teeth  and  ftomach 
of  granivorous  quadrupeds,  and  confequently  the  gizzard  alone  of  birds 
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will  point  out  the  food  of  the  fpecies  as  clearly  as  the  teeth  and  ffomach 
together  do  in  thofe  animals  in  which  the  two  offices  of  maffication  and 
and  digeftion  are  not  joined  together  in  the  fame  part. 

As  it  appears  then  to  be  the  difference  of  the  ftomachs  only,  that  fits 
birds  for  their  different  kinds  of  food,  it  is  evident  that  every  gradation  of 
ffomach  muff  be  found  among  them,  from  the  true  gizzard  which  is  one 
extreme,  to  the  mere  membranous  ffomach  which  is  the  other  3 fince  the 
food  of  different  fpecies  is  of  every  different  kind,  from  the  hardeft  grain 
to  the  fofteft  animal  matter.  I11  confequence  of  this,  it  muff  be  as  diffi- 
cult to  determine  the  exadt  limits  of  the  two  different  conftrudtions,  to 
which  the  names  of  gizzard  and  ffomach  fpecifically  belong,  as,  in  any 
other  cafe,  to  diftinguifh  proximate  ffeps  in  the  flow  and  imperceptible 
gradations  of  nature. 

The  two  extremes  of  true  gizzard,  and  membranous  ffomach,  are  eafily 
defined 3 but  they  run  fo  into  each  other,  that  the  end  of  one  and  the 
beginning  of  the  other  are  quite  imperceptible.  Similar  gradations  are 
obferved  in  the  food  3 the  kinds  fuited  to  the  two  extremes  mixing  toge- 
ther in  different  proportions,  adapted  to  the  intermediate  Rates  of  ffomach. 

A true  gizzard  is  compofed  of  two  ffrong  mufcles  placed  oppofite,  and 
adting  upon  each  other,  as  two  broad  grindftones.  Thefe  mufcles  are 
joined  together  at  their  tides  by  a middle  tendon,  into  which  the  mufcular 
fibres  are  inferted,  and  which  forms  the  narrow  anterior  and  pofterior  fides 
of  the  flat  quadrangular  cavity,  in  which  the  grinding  is  performed.  The 
upper  end  of  this  cavity  is  filled  up  by  the  termination  of  the  cefophagus, 
and  the  beginning  of  the  inteftine.  The  lower  end  confifts  of  a thin 
mufcular  bag  connedting  the  edges  of  the  two  mufcles  together. 

By  thefe  two  fofter  and  flexible  fubflances  being  thus  interpofed  be- 
tween the  two  ffrong  grinding  mufcles,  a double  advantage  is  gained  3 for 
whilft  one  gives  an  eafy  paffage  to  the  cefophagus  and  gut,  they  both  adt, 
in  fome  degree,  as  a hinge,  on  which  the  two  mufcles  may  be  faid  to 
move,  by  means  of  the  middle  tendon  allowing  of  a free  motion  of  the 
grinding  furfaces  on  each  ether,  which  is  neceflary  for  the  comminution 
of  food. 
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The  two  flat  lateral  Tides  of  the  grinding  cavity  are  lined  with  a thick 
horny  fubftance  fimilar  to  a hard  and  thick  cuticle  : the  narrow  anterior 
and  poflerior  tendinous  parts  are  alfo  lined  with  a cuticle,  but  not  fo 
ftrong  as  the  former : this  horny  fubftance  is  gradually  loft  at  one  end 
in  a very  thin  cuticle,  which  lines  the  paffages  of  the  oefophagus  and 
inteftine  for  a little  way ; and  at  the  other  end  is  loft  in  the  fame  manner 
in  the  membranous  bag. 

The  two  large  mufcles  may  be  confidered  as  a pair  of  jaws,  whofe 
teeth  are  taken  in  occalionally,  being  fmall  rough  ftones  or  pebbles  which 
the  animal  fwallows  : and  from  the  feeling  on  the  tongue,  it  can  diftin- 
guiih  fuch  of  thefe  as  are  proper,  from  thofe  which  are  fmooth  or  other  - 
ways  unfit  for  the  purpofe,  which  laft  it  inftantly  drops  out  of  its  mouth. 

Some  birds,  with  gizzards,  have  a craw  or  crop  alfo,  which  ferves  as 
a refervoir,  and  for  foftening  the  grain ; but  as  all  of  them  have  not  this 
organ,  it  is  not  to  our  prefent  purpofe. 

There  are  other  animals  befides  that  clafs  of  birds,  which  mafticate 
their  food  in  their  ftomach,  but  their  teeth  are  placed  there  by  nature  : 
crabs  and  lobfters  are  of  this  kind. 

The  gradation  from  gizzard  to  ftomach  is  made  by  the  mufcular  fides 
becoming  weaker  and  weaker,  and  the  food  keeps  pace  with  this  change, 
varying  gradually  from  vegetable  to  animal.  In  one  point  of  view  there- 
fore food  may  be  confidered  as  a firft  principle,  with  refpedt  to  which  the 
digeftive  powers,  with  their  appendages,  are  as  fecondary  parts,  being, 
adapted  to  and  determined  by  the  food,  as  the  primary  object. 

We  find  then  that  in  granivorous  animals  of  all  forts,  there  is  an  ap- 
paratus for  the  maftication  of  the  food,  although  of  different  kinds  and 
differently  placed.  But  in  true  carnivorous  animals  of  whatever  tribe, 
maftication  is  not  fo  neceffary,  and  therefore  they  have  no  apparatus  for 
that  purpofe.  The  teeth  of  fuch  quadrupeds,  as  are  carnivorous,  ferve 
chiefly  to  procure  food  and  prepare  it  for  deglutition.  The  fame  thing 
holds  in  the  true  carnivorous  bird,  the  office  of  whofe  beak  and  talons  is 
to  procure  the  aliment,  and  fit  it  for  deglutition,  correfponding  in  this 
refpeci  to  the  teeth  of  the  others.  Applying  this  to  fifh,  it  feems,  at  firft 
fight,  that  there  is  no  occafion  in  them  for  that  variety  of  ftrudture  in  the 
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dhedive  organs,  which  is  found  in  the  before  mentioned  quadrupeds  and 
birds  ; the  food  of  filli  being  principally  of  one  fort,  namely,  animal, 
which  however  with  regard  to  the  digedive  powers,  is  to  be  didinguifhed 
into  two  kinds,  viz.  common  foft  hill  and  fhell-fifh.  Such  fidi  as  live 
on  the  firfl:  kind,  have  like  the  carnivorous  quadrupeds  and  birds,  no 
apparatus  for  maftication  ; their  teeth  being  intended  merely  for  catching 
the  food  and  fitting  it  to  be  fwallowed.  But  the  fhells  of  the  fecond 
kind  of  food  render  fome  degree  of  mafticating  power  necefiary,  and  ac- 
cordingly we  find  in  certain  fifh  a druCture  faited  to  this  purpofe. 

Thus  the  mouth  of  the  wolf-fifh  is  almoft  paved  with  teeth,  by  means 
of  which  it  can  break  any  fhells  to  pieces,  and  fo  effectually  difengage 
the  food  for  digedion,  that  though  it  lives  upon  fuch  hard  food,  the 
ftomach  does  not  differ  from  that  of  other  fifh  : the  organs  of  maftication 
and  digeftion  therefore  in  this  animal  exactly  correfpond  to  thofe  of  many 
granivorous  quadrupeds. 

Other  fifh,  on  the  contrary,  approach  nearer  to  the  druCture  of  birds, 
in  having  their  ftomach  furnifhed  with  fome  degree  of  mafticating  power ; 
this  in  many  is  very  imperfedt,  compared  with  the  gizzards  of  fowls, 
though  perhaps  the  difference  is  fuch  only  as  the  difference  of  food  will 
properly  allow  : for  in  thofe  fifh  who  have  this  power,  the  food  being 
ftill  animal;  and  in  general  but  imperfectly  covered  with  the  fhell,  it  per- 
haps wants  only  to  be  broken  ; however,  in  the  bulla  lignaria  of  Lin- 
naeus, this  apparatus  is  more  perfeCt,  confiding  of  two  bones,  which  we 
muft  fuppofe  capable  of  grinding  hard  fhells ; whereas  the  food  of 
granivorous  birds  requires  to  be  ground  into  a kind  of  meal. 

Of  all  the  fifh  I have  feen,  the  mullet  is  the  cleared  indance  of  this 
druCture  ; its  drong  mufcular  domach  being  evidently  adapted,  like  the 
gizzard  of  birds,  to  the  two  offices  of  madication  and  digedion.  The 
domach  of  the  fifh  now  before  us  holds  the  fecond  place. 

But  dill  neither  of  thofe  domachs  can  be  judly  ranked  as  gizzards, 
fince  they  want  fome  of  the  mod  edential  characters,  viz.  a power  and 
motion  fitted  for  grinding,  and  the  horny  cuticle.  The  domach  of  the 
Gillaroo  trout  is  however  more  circumfcribed  than  that  of  mod  fifh,  better 
adapted  for  finall  food,  and  endued  with  fufiicient  drength  to  break  the 
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fhells  of  fmall  fhell-fifh  ; which  will  moft  probably  be  bell  done  by 
having  more  than  one  in  the  ftomach  at  a time,  and  alfo  by  taking  pretty 
large  and  fmooth  ftones  into  the  ftomach,  which  will  anfwer  the  purpofe 
of  breaking;  but  not  fo  well  that  of  grinding;  nor  will  they  hurt  the 
ftomach  as  they  are  fmooth,  when  fwaliowed ; but  this  ftomach  can 
fcarcely  poffefs  any  power  of  grinding,  as  the  whole  cavity  is  lined  with 
a fine  villous  coat,  the  internal  furface  of  which  appears  every  where  to 
be  digefiive,  and  by  no  means  fitted  for  maftication. 

The  ftomach  of  the  Englilh  trout  is  exadtly  of  the  fame  fpecies  with 
thavt  of  the  Gillaroo,  but  its  coat  is  not  fo  thick  by  two-thirds.3  How 
far  this  difference  in  thicknefs  of  ftomach  is  fufficient  to  make  a diftindt 
fpecies,  or  barely  a variety  of  the  fame,  is  only  to  be  determined  by  expe- 
riment.1’ 

The  cefophagus  in  the  trout  is  confiderably  longer  and  fmaller  than 
in  many  other  claffes  of  fifh. 

The  inteftines  are  fimilar  to  thofe  of  the  falmon,  herring,  fprat.  See, 

The  pancreas  is  appendiculated.' 

The  teeth  fhow  them  to  be  fifti  of  prey. 

So  far  as  we  are  led  to  determine  by  analogy,  we  muff  not  confider 
the  ftomach  of  this  fifti  as  a gizzard,  but  as  a true  ftomach. 

* The  Englifh  trout  fwallows  fhell-fifh,  and  alfo  pretty  large  fmooth  Rones,  which  ferve 
as  kind  of  fhell-breakers. 

b Viz.  Take  fome  Gillaroo  trout,  male  and  female,  and  put  them  into  water  in  which 
there  are  no  trout,  to  fee  if  they  continue  the  fame. 

® I chufe  to  give  this  name  to  the  pancreas  from  its  appearance. 
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SOME  OBSERVATIONS  ON  DIGESTION. 

THE  paper  which  I formerly  prefen  ted  to  the  Royal  Society,  on 
the  ftomach  being  digefted  after  death,  and  which  was  publifhed  in 
1772,  in  the  62nd  volume  of  the  Philofophical  Tranfadions,  feems  to  have 
at  traded  the  attention  of  Spallanzani,  and  others.  I fhall  therefore  make 
fome  remarks  upon  the  experiments  and  opinions  of  thofe  gentlemen ; 
compare  them  with  thofe  of  Reaumur,  and  give  fome  general  fads  and 
obfervations  of  my  own  upon  digeftion,  and  fhall  conclude  by  adding  a 
copy  of  the  above  mentioned  paper,  with  the  hope  that  others  will  take  up 
the  fubjed  in  a more  enlarged  point  of  view,  and  profecute  an  inquiry  which 
is  of  l'o  much  confequence  in  the  inveftigation  of  the  operations  of  the  ani- 
mal ceconomy.  I cannot,  at  prefent,  fpare  fufficient  time  to  give  my  opinions 
at  large  on  this  fubjed,  with  all  the  experiments  and  obfervations  I have 
made  upon  it;  but  as  foon  as  I have  leifure  I fhall  lay  them  before  the  public. 

The  difcovery  of  parts  has  been  a principal  objed  in  the  refearches  of 
the  young  or  pradical  anatomift  ; but  the  connedion,  arrangement,  mode 
of  adion,  and  ufes  of  the  whole,  or  of  particular  organs,  have  more  com- 
monly been  referved  for  the  confideration  of  thofe  whofe  views  were 
extended  further ; and  whofe  powers  of  reafoning  had  been  enlarged  by 
habits  of  obfervation  and  inquiry.  Curious  and  fpeculative  men  have 
likewife  made  attempts  in  this  way,  often  without  being  fufficiently  ac- 
quainted with  the  ftrudure  of  the  parts  they  were  about  to  confider;  and 
confequently  ignorant  of  their  relations  and  connedions  with  one  another. 
They  have  not  been  contented  to  fpeculate  concerning  thofe  which  were 
mod;  obvious,  which  might  have  led  to  ufeful  knowledge ; but  direded 
by  what  beft  fuited  their  fancy,  they  have  principally  attempted  the  molt 
obfcure  and  intricate.  Generation,  or  the  mode  of  continuing  the  fpecies, 
and  digeftion,  or  the  means  of  preferving  the  individual,  have  been  with' 
them  the  great  objeds  of  inquiry  ; but  it  does  not  appear  that  they  have 
been  very  fuccefsful.  Digeftion,  as  being  one  of  the  moft  important  ope-  : 
rations  of  the  animal  ceconomy,  and  moft  obvious  in  its  effeds,  fupplies 
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a number  of  fads  to  aftift  in  afcertaining  its  powers ; yet  little  has  been 
hitherto  made  out  towards  inveftiga'cing  the  various  circumftances  under 
which  it  is  performed. 

The  mode  of  dividing  the  food,  for  the  increafe  of  its  furface  in  fome 
animals,  fuggefted  one  method  of  explaining  the  procefs  of  digeftion ; 
and  the  fecretion  of  a juice,  having  the  power  of  converting  vegetable 
and  animal  matter  into  a fluid  proper  for  the  purpofes  of  nutrition, 
furnilhed  another.  Both  thefe  opinions  have  had  their  advocates ; and 
while  one  party  contended  for  a mechanical  power,  fuppofed  to  exift  in 
the  gizzard,  the  other  had  recourfe  to  a chymical  power ; and  thefe  laid 
confidered  fermentation  as  the  great  agent  in  digeftion  : but  as  they  were 
rather  fpeculative  philofophers,  than  pradical  anatomifts,  they  have 
frequently  been  milled  with  refped  to  the  very  fads  and  obfervations 
whofe  refult  was  to  decide  the  truth  of  their  opinions.  What,  for  inftance, 
does  it  explain  in  digeftion,  that  the  force  of  the  gizzard  of  a turkey  is 
found  equal  to  four  hundred  and  feventy-three  pounds  ? Does  it  afford  a 
better  folution  of  our  doubts,  than  we  fhould  derive  from  determining 
the  force  of  the  mill  that  grinds  the  wheat  into  flour  ? Or,  on  the  other 
hand,  will  the  moft  corred  idea  of  fermentation  enable  us  to  account  for 
the  various  phenomena  in  the  operation  of  digeftion  ? But  we  can  have  no 
very  high  idea  of  experiments  made  by  gentlemen  and  priefts , who,  for 
want  of  anatomical  knowledge,  have  not  been  able  to  purfue  their  rea- 
foning  even  beyond  the  Ample  experiment  itfelf. 

The  great  objed  fhould  have  been,  an  endeavour  to  difcover  the  uni- 
verfal  agent  in  digeftion  : for  the  digeftive  organ  is  evidently  conftruded 
in  a different  manner  in  different  animals  -y  the  mechanical  power  for  the 
divifion  of  the  food  not  being  univerfal ; and  thofe  gentlemen  who 
confidered  this  power  in  the  gizzard  as  the  immediate  caufe  of  digeftion, 
forgot  that  the  fame  effed  was  produced  in  other  claffes  of  animals,  with 
a different  ftrudure  of  ftomach,  by  means  of  the  grinding  teeth.  Thus 
while  the  gizzard  favoured  the  theory  of  the  mechanical  reafoner,  that 
idea  was  again  deftroyed  by  the  membranous  ftrudure  of  the  ftomach  in. 
many  animals,  which  at  the  fame  time  fupplied  the  chymift  with  argu- 
ments in  favour  of  the  procefs  of  fermentation. 
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It  is  indeed  a more  diilicult  matter  than  thofe  gentlemen  imagine,  to 
acquire  on  this  fubjeCt  a knowledge  fuiiciently  accurate,  to  be  able  to 
explain  a procefs  fo  complicated  as  that  of  digehion.  There  are  in 
Nature’s  operations  always  two  obvious  extremes  ; and  the  mind  of  man 
eagerly  adopts  that  which  accords  with  fome  principle  he  is  fond  of,  and 
with  which  he  is  belt  acquainted  ; but  the  intermediate  connections  and 
gradations  being  lefs  ftriking,  do  not  fo  forcibly  arFedt  the  fuperficial 
inquirer. 

It  happens  unfortunately  that  thofe  who  from  the  nature  of  their  edu- 
cation are  beft  qualified  to  invehigate  the  intricacies,  and  improve  our 
knowledge  of  the  animal  ceconomy,  are  compelled  to  get  their  living  by 
the  pradice  of  a profeffion  which  is  conhant  employment.  The  only 
idle  profeflional  men  are  thofe  of  the  church ; and  we  therefore  frequently 
fee  them  becoming  philofophers  and  phyfiologifts,  as  it  were  inftinCtively, 
without  having  had  that  kind  of  education  which  might  direCt  their  pur- 
fuits.  Experiments,  it  is  true,  may  be  made  by  fuch  men  ; but  they 
mufc  not  be  complicated,  nor  having  any  immediate  relation  to  a branch 
of  knowledge,  with  which  they  cannot  be  much  acquainted ; and  ex- 
periments fo  made,  will  feldcm  go  further  than  perhaps  to  explain  a 
fingle  fadt.  They  may  look  through  microfcopes  and  examine  the  red 
globules  of  blood ; they  may  view  animalcule  and  give  us  a candid  rela- 
tion of  what  they  fee  ; but  fhould  not  prefume  to  carry  their  reafoning 
into  a fcience  of  which  they  can  know  nothing  ; or  hope  to  throw  light 
on  a fubjeCt  which  it  is  impoffible  they  can  underhand.  It  fhould  be 
remembered,  that  nothing  in  nature  hands  alone  ; but  that  every  art 
and  fcience  has  a relation  to  fome  other  art  or  fcience,  and  that  it  requires 
a knowledge  of  thefe  others,  as  far  as  this  connection  takes  place,  to 
enable  us  to  become  perfedt  in  that  which  engages  our  particular  atten- 
tion. 

Thefe  obfervations  are  applicable  to  all  thofe  who  have  made  experi- 
ments to  explain  digehion.  The  mechanical  powers  being  eafily  under- 
hood, thofe  who  confidered  digehion  mechanically  haVe  in  general  ex- 
plained their  effedts  juhly,  as  far  as  they  applied  to  the  gizzard;  but 
their  powers  of  reafoning  went  no  further,  and  they  fuppofed  thefe  effedts 
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to  be  digeftion.  But  thole  who  took  it  up  chymically  being  lefs  ac- 
quainted with  chymiftry,  and  totally  ignorant  of  the  principles  of  the 
animal  cetonomy,  have  erroneouily  referred  the  operations  of  the  animal 
machine  to  the  laws  of  chymiftry. 

The  firft  inquirers  into  digeftion  were  ftruck  only  by  the  extremes, 
the  gizzard,  and  membranous  ftomach,  paying  no  regard  to  the  grada- 
tions leading  from  the  one  to  the  other ; which  if  properly  examined  would 
haveaffifted  them  more  effedtually  to  explain  the  functions  of  the  ftomach. 

Vallifneri,  confidering  the  power  of  the  gizzard  in  one  view  only, 
imagined  it  would  be  as  liable  to  be  affedted  by  the  mechanical  powers 
necelTary  for  digeftion,  as  the  grain  which  was  to  be  digefted  ; therefore 
fuppofed  the  exigence  of  a folvent  : but  he  is  entitled  to  no  merit  from 
this  idea,  as  the  premifes  are  falfe  : however,  this  opinion  of  Vallifneri 
fet  Reaumur  to  work,  and  has  been  the  means  of  bringing  feveral  curious 
fadts  to  light.  His  experiments  were  firft  made  with  a view  to  contra- 
dict that  idea  ; and  were  therefore  made  upon  birds  that  had  gizzards, 
as  belt  adapted  to  his  purpofe.  In  this  purfuit  he  only  attended  to  thofe 
parts  of  the  experiments  which  beft  accorded  with  his  own  opinion  yet 
carefully  guarded  againft  every  poffible  accident  that  might  affedl  their 
accuracy.  If  trituration  was  the  immediate  caufe  of  digeftion,  his 
making  experiments  on  the  gizzards  of  birds  was  unneceffary  ; it  would 
have  been  fufficient  to  have  examined  the  food  after  it  had  been  ma-fti- 
cated  by  the  teeth  of  animals  who  have  grinders  ; for  the  teeth  and 
gizzard  anfwer  one  and  the  fame  purpofe : but  the  circumftance  of 
animals  who  mafticate  their  food  in  their  mouth,  having  alfo  a ftomach,, 
fhould  have  taught,  that  there  was  fomething  more  in  digeftion  than 
trituration. 

Reaumur’s  firfl  experiments  were  made  to  afcertain  the  ftrength  of  the 
gizzard,  with  its  effedts  ; to  prove  that  fharp  cutting  fubftances,  when 
fwallowed,  in  no  way  injured  its  internal  coat  •.  and  that  the  common  food 
of  the  bird  was  not  diffolved  when  guarded  againft  its  adtion.  Yet  after; 
all  thefe  proofs  he  feems  to  doubt,  and  fays,  “ are  we  to  conclude  that 
grinding  alone  is  fufficient  to  convert  the  grain  and  other  aliment  into  a 
matter  proper  for  the  nutrition,  of  the  animal,  without  undergoing  any 
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other  preparation  ? Several  reafons  feem  to  oppofe  this ; trituration 
alone  might  reduce  the  grain  into  a flour  ; but  flour  alone  is  not  chyle.” 
“ From  the  fmell  of  the  aliment  (taken  from  the  gizzards  of  birds) 
are  we  not  led  to  conclude  that  it  undergoes  a fermentation  ? This 
fmell  may  be  faid  to  arife  from  the  liquor  with  which  the  aliment  is 
mixed ; but  is  it  likely  that  juices  do  not  difpofe  to  fermentation, 
fuch  fubftances  in  which  it  is  fo  eaflly  excited  ? Flour  made  into  a pafle 
and  fruit,  require  little  more  than  heat  to  make  them  ferment.”  From 
thefe  very  experiments  made  with  a view  to  prove  that  digeflion  is  carried 
on  by  trituration,  Reaumur  was  led  to  fuppofe  a folvent.  But  as 
there  are  fome  birds  whofe  ftomachs  do  not  feem  fufficiently  ftrong  to 
have  the  power  of  trituration,  he  feleded  the  buzzard,  as  being  of  that 
kind,  and  the  fitted:,  for  the  fubjed  of  his  experiments,  from  the  cir- 
cumftance  of  its  throwing  up  whatever  is  folid  and  indigeftible ; therefore 
without  killing  the  bird,  he  could  know  the  refult,  and  repeat  the  expe- 
riment as  often  as  he  thought  neceilary. 

From  the  flomach  in  the  buzzard  being  incapable  of  trituration,  he 
concluded  that  a folvent  was  neceflfary  for  digeflion  ; but  to  preclude  all 
mechanical  efleds  of  the  flomach,  in  his  experiments,  he  employed  tin 
tubes  filled  with  meat,  which,  after  the  tubes  had  remained  twenty-four 
hours  in  the  flomach  of  the  buzzard,  was  reduced  to  three-fourths  of  its 
fize  was  like  threads,  and  was  neither  putrid,  four,  nor  volatile,  but  infipkL 
On  this  effed  he  made  his  remarks,  which  are  very  pertinent.  In  another 
experiment  which  was  more  accurate  and  conducive,  he  is  convinced  of 
the  adion  of  a folvent.  He  then  tried  the  fo  ft  bones  of  young  animals, 
and  found  they  were  digefted ; and  that  though  the  hard  bones  were  not 
aded  on  fo  readily  ; yet  by  returning  the  fame  bones  feveral  times  into 
the  flomach,  they  were  at  la  A digefled. 

Reaumur  was  next  anxious  to  know,  if  fuch  bird's  as  were  intended, 
by  nature  to  live  upon  meat,  could  alfo  digeft  vegetables  ; but  the  refult 
was  not  fo  fatisfadory.  Fie  gave  bread  to  his  buzzard,  which  upon 
being  returned  had  the  appearance  of  having  been  chewed.  He  next 
tried  a piece  of  a ripe  pear;  which,  after  having  been  twenty-four  hours 
in  the  flomach  it  had  loft  fome  of  its  weight,  and  had  the  appearance  of 
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being  boiled  or  baked  3 and  thence  he  concludes  that  its  powers  are  too 
weak  to  digeft  vegetables  fo  as  to  nourifti  the  animal. 

‘ T'o  afeertain  the  nature  of  this  liquor  which  had  fuch  powers,  he  tailed 
the  jelly  to  which  the  meat  and  bone  had  been  reduced,  conceiving  it  mull 
be  well  impregnated  with  this  fluid,  but  could  on -y  diftinguilh  a bitter  or 
faltifh  tafte.  To  have  an  opportunity  of  more  fully  determining  the  nature 
of  this  folvent,  he  made  his  buzzard  fwallow  fmall  tubes  filled  with 
fponge,  which  imbibed  fifty  grains  of  this  liquor,  having  the  fame  tafte 
as  the  jelly,  and  changing  blue  paper  to  a red.  He  tried  the  effeds  of 
this  liquor  on  meat  out  of  the  body,,  with  comparative  experiments  in 
water  3 and  after  twenty-four  hours,  the  meat  in  the  water  was  become 
putrid  3 but  that  in  the  liquor  from  the  ftomach  was  only  foftened,  not 
diftolved.  To  fee  how  far  the  analogy  held  good  in  membranous  ftomachs, 
he  gave  two  bones  to  a dog,  which  being  killed  after  twenty-fix  hours, 
they  were  found  lefiened  in  fize,  and  become  as  foft  as  horn.  He  found 
that  the  ftomach  of  the  dog  did  not  alter  the  fhape  of  any  of  his  tubes. 

He  conveyed  grafs  and  hay,  enclofed  in  tubes,  into  the  ftomachs  of 
ruminating  animals,  which  were  not  digefted,  but  appeared  as  if  mace- 
rated. 

Let  11s  enumerate  the  experiments  and  fads  made  out  by  Reaumur. 

The  gizzard  was  not  hurt  by  ading  upon  glafs,  which  it  ground  to  a 

The  ftomach,  or  gizzard,  had  hardly  any  vifible  motion. 

The  force  of  the  gizzard  was  afeertained. 

The  fize  of  the  Hones  found  in  the  gizzard  was  in  proportion  to  the 
fize  of  the  bird. 

The  ftomach  of  a buzzard  digefted  bone  3 from  which  he  concluded 
the  gaftiic  juice  has  a folvent  power  3 but  it  did  not  digeft  bread,  although 
it  aded  in  a ilight  degree  on  fruit. 

He  made  experiments  with  the  gaftric  juice. 

The  juice  in  the  ruminating  animals  ftomachs  produced  no  efted  on 
hay  or  grafs,  when  inclofed  in  tubes. 

Reaumur  s experiments,  although  net  com  pleat,  yet  paved  the  way 
for  future  inveftigation  5 and  Spallanzani  proceeding  on  the  fame  ground, 
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has  confirmed  them  by  his  own,  and  has  filled  up  feveral  blanks  not 
compleatly  made  cut  by  Reaumur ; for  income  inftances  Reaumur  gave 
up  the  point  too  foon,  efpecially  in  the  experiments  refpefting  the  buz- 
zard’s power  of  digefidng  vegetables.  Reaumur  did  not  pofiefs  general 
knowledge  fufficient  to  direct  him  in  his  purfuits,  which  neceflarily  con- 
fined him  to  what  he  was  mod  mafter  of,  the  mere  making  experiments. 
He  was  neither  an  anatomift,  nor  a phyfiologift ; nor  can  he  be  faid  to 
have  been  perfectly  juft  in  his  defcription  of  parts,  having  confidered  the 
crop,  and  the  cefophagus  leading  from  it  to  the  gizzard,  as  being  two 
diftinit  ftomachs.  This  however  is  only  to  be  fet  down  as  a piece  of 
anatomical  ignorance,  not  affedling  the  fubjeit  in  the  leaft.  Spallanzani 
is  alfo  incorreil  in  his  anatomical  knowledge ; but  it  muft  be  owned, 
that  his  experiments,  as  far  as  they  go,  are  in  themfelves  conclufive ; 
but  like  all  mere  makers  of  experiments,  he  is  not  fatisfied  with  thofe 
which  are  clear  and  decifive,  but  multiplies  them  moft  unneceflarily, 
without  varying  them  to  elucidate  other  and  elfential  parts  of  the  fame 
fubjeit.  I think  we  may  fet  it  down  as  an  axiom,  that  experiments 
ihould  not  be  often  repeated,  which  merely  tend  to  eftablifh  a principle 
already  known  and  admitted  -}  but  that  the  next  ftep  Ihould  be,  the  ap- 
plication of  that  principle  to  ufeful  purpofes.  If  Spallanzani  had  em- 
ployed half  his  time  in  this  way,  and  had  confidered  digeftion  under  all 
the  various  ftates  of  the  body  and  ftomach,  with  all  the  varieties  of  food, 
both  natural  and  artificial,  he  had  employed  his  time  much  better  than 
in  making  experiments  without  end. 

The  food  of  moft  animals  being  compofed  either  of  vegetables,  ani- 
mals, or  both,  and  a folvent  admitted  as  an  agent  in  digeftion  ; it  only 
remained  to  prove,  that  the  effeit  of  the  procefs  of  digeftion,  was  to 
produce  from  thefe  various  fubftances,  an  animal  matter,  fimilar  in  all 
animals  who  live  on  fuch  fubftances.  But  the  application  of  principles 
requires  more  than  fimply  the  knowledge  of  the  principle  itfelf ; and 
therefore  thofe  who  cannot  reafon  from  analogy,  or  draw  general  conclu- 
fions  from  a few  convincing  fails ; and  who  require  to  have  every  relative 
conclufion  or  inference  proved  by  an  experiment,  however  unnecelfary  or 
fatiguing  to  the  reader,  muft  be  pleafed  with  Spallanzani j but  he  muft 
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tire  even  thofe  whom  he  informed,  and  much  more  thofe  who  only  read 
his  works  in  expectation  of  fomething  new.  Reaumur,  feemed  indeed 
willing  to  give  up  the  idea  of  t ituration  being  the  foie  caufe  of  digef- 
tion ; but  Spallanzani  perfifts  in  proving  that  it  is  not  performed  by 
trituration- 

To  make  comparative  experiments  upon  the  digeftive  power  of  different 
animals,  they  fhould  be  under  the  fame  circumftances  relative  to  digeflion : 
they  fhould  be  equal  in  age  ; for  the  growing  eat  more  than  the  full-grown, 
and  of  courfe  digeft  fafter ; and  this  point  therefore  can  be  belt  afcertained 
in  each  clafs  of  animals,  by  feleCting  thofe  which  have  attained  their  full- 
growth.  They  fhould  be  equal  in  fatnefs,  for  this  makes  a very  material  dif- 
ference in  the  powers  of  digeflion  in  the  fame  animal ; and  they  fhould  be 
equal  in  health  ; which  lafl  circumflance,  of  all  others,  probably  makes  the 
greatefl  difference  in  the  powers  of  the  flomach.  In  comparing  animals 
of  the  fame  clafs,  the  atmofphere  fhould  likewile  be  of  the  fame  tem- 
perature ; for  the  different  claffes  of  animals  are  varioufly  affeCted  by  the 
fame  degree  of  heat.  Experiments  made  upon  fnakes  and  lizards  in 
the  winter,  will  differ  greatly  from  thofe  made  in  the  fummer,  while 
fimilar  experiments  made  on  dogs  will  have  nearly  the  fame  refult  in  both 
feafons.  Nor  will  the  powers  of  the  flomach  be  found  equal  in  the  fame 
clafs  i for  fleeping  animals,  of  the  quadruped  kind,  as  hedge-hogs,  do 
not  digefl  in  the  winter,  but  in  the  fummer  only  j therefore  the  concilia 
fions  to  be  drawn  from  experiments  made  refpe&ing  the  digeftive  powers 
in  one,  are  not  at  all  applicable  to  thofe  made  in  the  other  feafon. 

Spallanzani  obferved  that  the  fnake  digefted  food  fafter  in  June,  when 
the  heat  was  at  82°  and  83°,  than  in  April,  when  it  was  only  6o°  ; 
from  whence  he  concludes,  that  heat  aflifts  digeflion ; but  this  heat  is 
not  the  immediate,  but  the  remote  caufe  of  the  increafed  power  : heat 
having  produced  in  the  animal  greater  neceflity  for  nourifhment ; and  of 
courfe  greater  powers;  gaftric  juice  was  therefore  fecreted  fafter  or  in 
greater  quantity. 

As  a proof  that  heat  does  not  aCt  as  an  immediate,  but  only  as  a re- 
mote caufe  in  aftifting  digeflion,  I fhall  mention  the  effeCt  it  produced 
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upon  a hedge-hog,  the  fubjedl  of  Mr.  Jenner’s  third  experiment  on  the 
heat  of  that  animal,  related  in  the  former  part  of  this  volume1. 

“ The  hedge-hog,  while  the  heat  of  the  ftomach  was  at  30°,  had 
neither  delire  for  food,  nor  power  of  dige'fting  it ; but  when  increafed 
by  inflammation  in  the  abdomen  to  930,  the  animal  feized  a toad  which 
happened  to  be  in  the  room  ; and  upon  being  offered  fome  bread  and 
milk,  it  immediately  eat  it.  The  heat  roufed  up  the  adiions  of  the  ani- 
mal oeconomy  ; and  the  parts  being  unable  to  carry  on  thefe  adiions 
without  being  fupplied  with  nourifhment,  the  ilomach  was  ffimulated  to 
digeft,  to  afford  them  that  fupply.” 

Spallanzani  alfo  mentions  the  flow  digeftion  in  ferpents,  and  quotes 
Bomare ; who  gives  an  account  of  a ferpent  at  Martinico,  which  after 
having  retained  a chicken  in  its  ftomach  for  three  months,  it  was  not 
completely  digefted,  the  feathers  ftill  adhering  to  the  fkin  b.  The  truth 
of  this  fadl  I fhould  very  much  doubt,  efpecially  in  fo  warm  a climate 
as  that  of  Martinico ; where  I muff  fuppofe  the  digeffive  powers  to  be 
conftantly  wanted  5 unlefs  in  Martinico,  as  in  colder  climates,  there  is  a 
torpid  feafon,  in  which  the  adt  of  digeftion  is  not  neceffary  : but  in 
that  cafe  the  ferpent  would  not  have  fwallowed  the  chicken.  When  at 
Bellille,  in  the  beginning  of  the  winter  1761-2,  I conveyed  worms,  and 
:pieces  of  meat,  down  the  throats  of  lizards  when  they  were  going  into 
winter  quarters,  keeping  them  afterwards  in  a cool  place.  On  opening 
them  at  different  periods,  I always  found  the  fubftances  which  I had  in- 
troduced, entire,  and  without  any  alteration  : fometimes  they  were  in  the 
ftomach  ; at  other  times  they  had  paffed  into  the  inteftine  ; and  fome  of 
the  lizards  that  were  allowed  to  live,  voided  them  towards  the  fpring, 
with  but  very  little  alteration  in  their  ftrudture.  So  that  digeftion  is 
regulated  by  the  Gther  adiions  of  the  body.  Warmth  requiring  adlion 
fuitable  to  that  warmth  ; the  body  requiring  nourifhment  fuitable  to  that 
adlion ; and  the  ftomach  being  called  upon,  obeys. 

Spallanzani  has  made  feveral  attempts  to  prove  what  few  will  fubferibe 
to ; that  Hones  in  the  gizzards  of  birds  are  of  no  ufe  towards  the  break- 
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ing  or  grinding  down  the  grain  ; and  that  they  are  picked  up  accidentally. 
Thefe  ffones  have  long  been  fuppofed  to  anfwer  the  purpofes  of  tritura- 
tion : they  have  been  confidered  as  an  afliftance  to  the  ftomach,  in  the 
manner  of  teeth,  and  of  courfe  neceffary  for  digeftion.  Spallanzani  com- 
bats this  opinion  ; but  as  ffones  are  univerfally  found  in  gizzards,  he  found 
it  neceffary  to  account  for  the  mode  of  their  being  conveyed  there,  and  at- 
tributes it  to  chance.  But  we  find  that  the  gizzards  which  have  mod 
occafion  for  them,  and  are  mod  able  to  ufe  them,  are  likewife  beft  fup- 
plied  with  them  : to  corroborate  which  fadts,  may  be  added  what  we 
obferved  before,  that  in  the  larger  gizzards  are  to  be  found  the  largeft 
pebbles.  In  a turkey,  two  hundred  were  found ; in  a goofe,  a thoufand; 
which  could  not  depend  entirely  upon  chance.  In  trying  whether  the  ffones 
were  of  fervice,  Spallanzani  put  tubes,  needles,  and  lancets,  in  gizzards  in 
which  there  were  but  very  few  ffones,  and  found  them  broken ; but  in  this 
experiment  they  had  been  forty-eight  hours  in  the  gizzards  ; whereas  in 
the  former  experiments  with  the  fame  kind  of  tubes,  thirty-fix  hours  was 
the  longeft  time ; in  another  eighteen  hours  ; and  in  another  the  breaking 
of  thofe  fubftances  was  begun  in  lefs  than  two  hours  ; therefore  the  ex- 
periments were  not  perfectly  fair,  as  the  times  were  not  equal.  What  he 
thinks  the  moft  conclufive,  is  where  he  had  taken  care  there  fhould  be  no 
ffones,  yet  the  hard  indigeffible  fubffances  were  added  upon  much  in  the 
fiime  v/ay  as  when  there  were  ffones  j but  in  this  experiment  he  does  not 
give  the  time,  which  is  very  accurately  ftateb  in  moft  of  the  others. 

He  found  that  the  inner  furface  of  the  ftomach  was  not  hurt  by  fuch 
fubffances.  Indeed  it  is  fcarcely  poflible  for  the  inner  coat  of  the  ftomach 
of  a fowl  to  be  pierced  by  fharp  pointed  fubffances ; its  quantity  of  mo- 
tion being  fo  inconfiderable,  as  hardly  to  make  a body  pafs  through  its 
inner  coat.  But  the  principal  reafon  is,  that  this  motion  being  lateral, 
it  does  not  prefs  perpendicularly  to  its  axis,  but  is  one  furface  Aiding 
in  a contrary  direction  to  another ; and  this  not  in  a ftraight,  but  in  a 
circular  direction,  as  will  be  explained  hereafter. 

In  confidering  the  ftrength  of  the  gizzard,  and  its  probable  efifedts 
when  compared  with  the  human  ftomach,  it  muff  appear  that  the  giz- 
zard is  in  itfelf  very  fit  for  trituration ; we  are  not  however  to  conclude 
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that  ftones  are  entirely  ufelefs ; for  if  we  compare  the  ftrength  of  the 
mufcles  of  the  jaws  of  animals  who  mafticate  their  food,  with  thofe  of  birds 
who  do  not,  we  fhall  fay  that  the  parts  are  well  calculated  for  the  purpc-fe 
of  maftication,  yet  we  are  not  from  thence  to  infer  that  the  teeth  in  fuch  jaws 
are  ufelefs,  even  although  we  have  proof  that  the  gums  do  the  bufinefs  when 
the  teeth  are  gone.  If  ftones  are  of  ufe,  which  we  may  reafonably  conclude 
they  are,  birds  have  an  advantage  over  animals  having  teeth,  fofar  as  ftones 
are  always  to  be  found,  while  the  teeth  are  not  renewed  : he  concludes, 
“ That  we  have  at  length  a decifion  of  the  famous  queftion  concerning 
the  ufe  of  thefe  pebbles,  fo  long  agitated  by  authors  ; it  appearing  that 
they  are  not  at  all  necelfary  for  the  trituration  of  the  firmed;  food,  &c.”  but 
fays,  “ He  will,  however,  not  deny  that  when  put  in  motion  by  the  gaftric 
mufcles,  they  are  capable  of  producing  fome  effects  on  the  contents  of 
the  ftomach.”  Now  if  we  conftantly  find  in  an  organ  fiibftances  which 
can  only  be  fubfervient  to  the  fundtions  of  that  organ,  fhould  we  deny 
them  that  ufe,  although  the  part  can  do  its  office  without  them  ? 

To  account  for  pebbles  being  found  in  the  gizzards  of  birds,  he  fiip- 
pofes  them  picked  up  by  chance,  or  by  their  not  diftingui thing  between 
food  and  ftones.  It  appears  lingular,  that  only  thofe  which  have  giz- 
zards tliould  be  fo  ftupid  : he  owns,  that  Redi  and  himfelf  found  that 
birds  died  of  hunger,  without  having  picked  up  more  ftones  than  ufual, 
which  we  might  fuppofe  would  not  have  been  the  cafe  if  they  had  no 
choice ; nor  can  ftones  be  confounded  with  the  grain  on  which  thefe  birds 
feed. 

The  ftones  aflift  in  grinding  down  the  grain,  and  by  feparating  its  parts 
allow  the  gaftric  juice  to  come  more  readily  in  contact  with  it;  they  alfo 
rub  off  the  digefted  furface,  by  which  means  the  remainder  is  fooner  brought 
into  contadt  with  the  gaftric  juice. 

It  has  been  mentioned,  that  the  motion  of  the  gizzard  is  hardly  ob- 
fervable,  and  cannot  be  felt  by  the  hand  ; but  for  the  purpofe  of  tritura- 
tion. that  is  not  necelfary ; for  its  cavity  is  very  fmall,  and  adapted  to 
its  contents,  which  it  muft  always  be,  or  it  cannot  poffibly  grind ; and 
therefore  they  require  but  little  motion  to  affedl  them.  A fwelling  and 
collapfing,  like  the  motion  of  the  heart,  would  have  no  efiedl.  The  ex- 
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tent  of  motion  in  grind-ftones  need  not  be  the  tenth  of  an  inch,  if  their 
motion  is  alternate  and  in  contrary  directions.  But  although  the  mo- 
tion of  the  gizzard  is  hardly  vifible,  yet  we  may  be  made  very  fenfible  of 
its  adion  by  putting  the  ear  to  the  fides  of  a fowl  while  it  is  grinding  its 
food,  when  we  can  hear  the  hones  moving  upon  one  another. 

It  may  be  remarked,  that  the  motion  of  the  whole  inteftinal  canal,, 
from  the  fauces  to  the  anus,  is  naturally  fo  flow,  as.  not  to  be  excited  into 
quick  motion.  The  food  paffes  (lowly  along  the  cefophagus  ; and  even 
in  that  of  a man,  fluids  which  might  be  expected  to  ad  by  their  own 
gravity,  defcend  but  (lowly.  I imagine,  hov/ever,  we  may  be  certain 
that  the  cefophagus  has  always  a regular  contraction  ; and  that  the  lower 
parts  mull  relax  in  progreffion,  as  it  contrads-  above  ; fo  that  no  pofi- 
tion  of  the  body  makes  any  difference  in  this  adion. 

Upon  expoflng  the  (tomach  in  living  animals,  we  do  not  find  it  much 
agitated  or  affeded  ; not  even  by  handling  or  being  irritated.  The-  fame: 
thing  may  be  obferved  in  the  whole  trad  of  inteftines  ; and  we  find  that 
when  the  fasces  are  expelled  by  the  adion  of  the  gut  alone,  that  this  ex- 
pulfion  is  flow  the  ftomach  and  redum,  however,  can  be  emptied  at 
once  ; but  this  is  done  by  the  abdominal  and  other  mufcles..  We  know, 
that  the  adion  of  vomiting  is  performed  entirely  by  the  diaphragm  and  ab- 
dominal mufcles ; and  we  know  by  die  fame  adion  the  contents  of  the 
redum  can  be  expelled. 

We  need  not  feek  for  another  powTer  to  empty  the  ftomach  in  vomiting,, 
thefe  mufcles  being  often  capable  of  forcing  the  bowels  themfelves  out. 
of  the  abdomen,  producing  a rupture.  It  is  not  neceflary  the  ftomach 
itfelf  fhould  ad  violently  to  produce  an  evacuation  of  its  contents  ; nor 
is  it  even  neceflary  it  fhould  ad  at  all.  Since  the  lungs  do  not  ad  in 
the  lead;  of  themfelves,  to  throw  up  any  extraneous  matter ; and  a cough 
to  the  lungs  is  fimilar  to  a vomit  to  the  ftomach.  The  mufcles  of  ref- 
piration  are  the  adive  parts  in  emptying  the  lungs,  and  ad  both  natu- 
rally and  preternaturally.  The  mufcles  of  the  thorax  and  abdomen  do 
not  ad  naturally  on  the  contents  of  the  abdomen,  but  often  ad  preter- 
naturally, producing  an  evacuation  from  its  vifcera. 
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There  is  reafon  to  believe  that  the  natural  motion  in  all  ftomachs  is  re- 
gular. What  makes  me  of  this  opinion,  is  that  appearance  which  takes 
place  in  the  ftomach  of  animals  who  are  covered  with  hair,  and  who 
lick  their  own  bodies  ; and  of  fuch  as  feed  on  whole  animals,  who  are 
Hkewife  covered  with  hair.  In  the  calf,  for  inftance,  who  licks  his  (kin 
with  his  tongue,  and  fwallows  whatever  is  attached  to  the  rough  furface 
of  that  organ,  balls  of  hair  are  often  found  in  the  cavity  of  the  fto- 
mach ; on  examining  their  furface,  the  hairs  in  each  hemifphere  feem  to 
arife  from  a centre,  and  to  have  the  fame  direction,  which  is  circular, 
and  correfponding  to  what  w'ould  appear  to  be  the  axis  of  this  motion, 
refembling  what  we  fee  in  different  parts  of  the  fkin  of  animals  whofe 
hair  take  different  turns.  This  regularity  in  the  direction  of  the  hair,  in 
fuch  balls,  could  not  be  produced  if  there  was  not  a regular  motion  in 
the  ftomach.  This  motion  is  alfo  proved  in  the  dog;  for  I have  feen  a 
ball  of  this  kind,  that  had  been  thrown  up  from  a dog’s  ftomach,  where 
the  fame  regularity  in  the  turns  of  the  hair  was  very  evident  and  corn- 
pleat.  The  fame  motion  feems  alfo  to  take  place  in  the  bird  kind  : in 
the  cuckoo,  for  inftance,  which  in  certain  feafons  lives  on  caterpillars, 
fome  of  whom  have  hairs  of  a confiderable  length  on  their  bodies,  the 
ends  of  thefe  are  found  flicking  in  the  inner  horny  coat  of  the  ftomach  or 
gizzard,  while  the  hairs  themfelves  are  laid  flat  on  its  furface ; not  in 
every  direction,  which  would  be  the  cafe  if  there  was  no  regular  motion, 
but  all  one  way,  arifing  from  a central  point  placed  in  the  middle  of  the 
horny  part ; and  this  appearance  on  the  furface  of  both  fides  of  the  giz- 
zard correfponding.  Thefe  two  faftts  prove,  in  my  opinion,  a regular  and 
circular  motion  taking  place  in  the  gizzard  and  membranous  ftomach  ; 
and  therefore,  moft  probably,  fomething  fimilar.  is  carried  on  in  all  the 
various  kinds  of  ftomachs.  Indeed  this  motion  in  the  ftomach  is  fo  con- 
fiderable, than  when  there  is  no  horny  defence,  we  find  the  coats  of  the 
ftomach  fometimes  pierced  by  hard  pointed  bodies.  Thus  the  cows  who 
feed  on  the  grafs  of  bleaching  grounds  have  their  ftomachs,  efpecially 
the  fecond,  ftuck  full  of  pins ; and  fifth  who.  prey  upon,  and  fwallow 
other  fifth  entire,  often  have  their  ftomachs  pierced  by  the  bones. 

Spallanzanis 
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Spallanzani  calls  the  inner  coat,  cartilaginous ; whereas,  in  fa <51,  it  is 
a horny  fubftance,  forming  an  inner  cuticle,  but  differing  in  fome  refpeds 
from  the  common  cuticle.  This  horny  fubftance  not  only  differs  in  ftruc- 
ture  from  the  common  cuticle,  but  in  its  attachment,  from  both  cuticle, 
nails,  and  hoofs.  The  cutis,  where  it  is  covered  by  fuch  fubftances,  has  a 
vaft  number  of  villi  on  its  furface,  which  pafs  into  correfponding  perforations 
in  the  cuticle,  by  which  ftru&ure  of  parts,  when  the  cuticle,  nails,  or  hoofs 
are  feparated,  their  inner  furface  appears  to  be  full  of  fmall  perforations  ; 
and  the  cutis  from  which  they  have  been  removed  is  villous ; and  thefe  villi 
are  more  numerous  in  fome  parts  than  in  others,  where  the  fenfe  of  touch 
is  required  to  be  delicate  or  acute.  But  the  inner  lining  of  the  gizzard  is 
juft  the  reverie;  that  furface  of  the  horny  fubftance  which  is  in  contact 
with  the  gizzard  being  villous  ; and  when  feparated,  the  inner  furface  of 
the  gizzard  appears  perforated.  Thefe  villi  are  the  laft  formed  parts  of 
'his  horny  fubftance,  or  are  the  fibres  of  which  the  homy  coat  is  com- 
pofed.  It  is  probable,  that  this  homy  fubftance  takes  the  form  of  villi 
that  it  may  be  more  firmly  connected  with  the  inner  furface  of  the 
ftomach  ; there  being  no  occafion  for  acute  fenfation  in  the  ftomach. 

We  may  remark  here,  that  the  experiments  made  on  the  digeftion  of 
ruminating  animals  have  been  deficient,  which  ariles  from  this  procefs  in 
them  being  more  complicated  than  in  the  ftomachs  of  other  animals ; 
requiring  attention  to  be  paid  to  certain  circumftances,  which  cannot 
take  place  in  ftomachs  of  only  one  cavity. 

The  circumftance  mentioned  by  Spallanzani,  of  the  ruminating  ani- 
mals voiding  the  tubes,  fhows  that  they  are  not  careful  the  whole  food 
fhould  be  returned  into  the  mouth  to  be  chewed  a fecond  time;  for  if 
they  were,  the  tubes  would  certainly  come  up  likewife,  and  would  as 
certainly  be  thrown  out  of  their  mouths  as  improper  to  be  chewed, 
which  very  often  happened.  But  it  was  hardly  necefiary  to  make  expe- 
riments to  afcertain  whether  ruminating  animals  digefted  meat,  when 
we  know  that  in  fome  cold  countries,  the  cattle  are  fed  on  dried  fifh  ; 
and  moil  animals  eat  their  own  fecondines : indeed  the  circumftance  of 
animals  living  upon  both  animal  and  vegetable  food  might  have  taught 
us,  that  the  mode  of  digefting  both  (whatever  it  is)  was  the  fame; 

therefore 
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therefore  it  could  only  be  neceffary  to  difcover  that  mode ; except  we 
abfurdly  conceive,  that  two  different  modes  might  take  place  in  the  fame 
ftomach  at  the  fame  time. 

Spallanzani  gives  the  opinion  of  authors  refpedting  digeflion ; and  fo 
anxious  is  he  to  combat  the  idea  of  its  being  fermentation,  that  he 
will  hardly  allow  that  fermentation  ever  takes  place  in  the  ftomach. 
That  fermentation  can  go  on  in  the  ftomach,  there  is  no  doubt;  but 
when  this  happens  it  arifes  from  the  powers  of  digeftion  being  defec- 
tive. It  is  often  found  that  milk,  vegetables  of  all  kinds,  wine,  and 
whatever  has  fugar  in  its  compofition,  become  much  fooner  four  in 
fome  ftomachs,  than  they  would,  if  left  to  undergo  a fpontaneous 
change  out  of  the  body  : and  even  fpirits,  in  certain  ftomachs,  almofl 
immediately  degenerate  into  a very  ftrong  acid.  I am  inclined  to  fuppofe, 
that  it  is  the  fugar  which  is  converted  into  fpirit,  and  the  fpirit  into 
acid  ; consequently  a glafs  of  brandy,  from  being  much  ftronger,  becaufe 
lefs  diluted,  moft  probably  contains  as  much  matter,  likely  to  become  acid, 
as  half  a pint  of  wine.  In  other  fubftances,  befides  thofe  mentioned 
above,  the  fermentative  procefs  (unlefs  prevented  by  that  of  digeflion) 
appears  to  begin  fooner  in  the  ftomach,  than  out  of  the  body.  All  oily 
fubftances,  particularly  butter,  very  foon  become  rancid  after  being  ' 
taken  into  the  ftomach ; and  this  rancidity  is  the  effect  of  the  firffc  pro- 
cefs of  the  fermentation  of  oil.  Mr.  Sieffert  has  been  able  to  reftore 
rancid  oils  to  their  original  fweetnefs,  by  adding  to  them  their  due  quan- 
tity of  fixed  air a ; the  lofs  of  which  I confider  as  the  firft  procefs  in  this 
fermentation,  fimilar  to  what  happens  in  the  fermentation  of  animal  and 
vegetable  fubftances. 

Animal  food  does  not  fo  readily  ferment  in  the  ftomach,  when  com- 
bined with  vegetables,  as  when  it  is  not ; for  the  vegetables  running  more 
quickly  into  fermentation,  preferve  the  meat  from  putrefaction.  Put  a 
piece  of  meat  and  fome  fugar,  or  bread,  into  water,  and  let  them  ftand  in 
a warm  place,  the  bread  and  fugar  will  begin  to  ferment,  the  water  will 
become  four,  and  the  meat  be  preferved  : but  the  acid  becoming  weaken, 
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as  the  fermentation  advances  towards  the  putrefactive,  the  meat  at  laft 
begins  to  acquire  the  fame  putrid  difpofition.  Of  this  Sir  John  Pringle 
was  not  aware  in  making  his  experiments  on  this  fubjeCt.  Yet  this  laft 
part  of  the  procefs  cannot,  I think,  take  place  in  the  ftomach  ; for  a 
fucceflion  of  acids  will  be  formed,  by  which  the  meat  will  be  preferved 
fweet  till  it  is  digefted  : the  formation  of  this  acid  in  the  ftomach,  moll 
probably,  not  preventing  the  digeftion  of  thole  fubftances  which  are  in- 
capable of  being  rendered  acid. 

Bread  allowed  to  remain  in  the  ftomach  of  a dog  for  eight  hours,  is 
fo  much  changed,  that  it  will  not  run  into  the  vinous  fermentation ; but 
when  taken  out  and  kept  in  a warm  place,  becomes  putrid : its  putre- 
faction, however,  is  not  fo  quick  as  a folution  of  meat  that  has  been  in 
the  ftomach  for  the  fame  length  of  time.  Similar  effeCts  are  produced 
when  milk  and  bread  are  the  food  adminiftered;  and  probably  the 
gaftric  juice,  when  in  fufficient  quantity,  will  always  prevent  the  vinous 
fermentation. 

Spallanzani’s  next  trials  were  to  determine,  whether  the  gaftric  juice 
had  the  power  of  recovering  meat  already  putrid ; a faCt  which  might  have 
been  proved  by  one  experiment.  For  if  very  putrid  meat  is  given  to  a 
dog,  and  the  dog  killed  after  fome  time,  the  meat  will  be  found  fweet, 
and  all  putrefaction  at  an  end.  Therefore  his  allowing  frelh  meat  to 
continue  a longer  or  fhorter  time  in  the  ftomach  was  immaterial,  as  it 
could  not  become  putrid. 

It  appears  from  the  above  faCts,  that  the  ftomach  has  not  fo  much 
power  in  preventing  the  acetous  fermentation  in  vegetables,  as  in  cor- 
recting the  putrefactive  difpofition  in  animal  fubftances.  For  although 
this  cannot  be  certainly  known  in  thofe  who  eat  both  animal  and  vege- 
table food,  yet  it  does  not  appear  that  the  putrefaction  of  animal  fub- 
ftances (where  nothing  elfe  is  eaten)  takes  place  fo  quickly  in  the  ftomach, 
as  the  change  which  is  produced  in  vegetables ; the  acetous  difpofition 
is  therefore  either  ftronger  than  the  putrefactive,  or  it  more  readily  takes 
place. 

It  may  be  admitted  as  an  axiom,  that  two  proceftes  cannot  go  on  at 
the  fame  time,  in  the  fame  part,  of  any  fubftance  j therefore,  neither  ve- 
getable 
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getable  nor  animal  fubftances  can  undergo  their  fpontaneous  changes, 
while  digeftion  is  going  on  in  them ; a procefs  fuperior  in  power  to 
that  of  fermentation.  But  if  the  digeftive  power  is  not  perfect,  then 
the  vinous  and  acetous  fermentation  will  take  place  in  the  vegetable, 
and  the  putrefactive  in  the  food  of  thofe  animals  which  live  wholly  on 
flefh.  The  gaftric  juice  therefore  preferves  vegetables  from  running  into 
fermentation,  and  animal  fubftances  from  putrefaction ; not  from  any 
antifeptic  quality  in  the  juice,  but,  by  making  them  go  through  another 
procefs,  prevents  the  fpontaneous  change  from  taking  place.  In  moft 
ftomachs  there  is  an  acid,  even  although  the  animal  has  lived  upon  meat 
for  many  weeks ; this,  however,  is  not  always  the  cafe,  therefore  we 
muft  fuppofe  it  is  only  formed  occafionally.  Whether  the  ftomach  has 
a power  of  immediately  fecreting  this  acid,  or  firft  fecretes  a fugar  which 
afterwards  becomes  acid,  is  not  eafily  afcertained  : but  I fhould  be  inclin- 
ed to  fuppofe,  from  analogy,  the  laft  to  be  the  cafe ; for  animals  in  health 
feem  to  have  the  power  of  fecreting  fugar,  as  we  find  in  the  milk,  and 
fometimes  in  the  urine,  from  difeafe.  The  acid  prevails  fometimes  to 
fo  great  a degree,  as  to  become  a difeafe,  attended  with  very  difagreeable 
fymptoms,  the  ftomach  converting  all  fubftances  which  have  a tendency  to 
become  acid,  into  that  form : the  fugar  of  vegetables,  and  in  fome  ftomachs 
even  vinous  fpirits,  turning  diredly  into  acid.  To  afcertain  whether 
there  is  an  acid  naturally  in  the  ftomach,  it  will  be  proper  to  examine 
the  contents  before  the  birth,  when  the  digeftive  organs  are  perfefb,  and 
when  no  acid  can  have  been  produced  by  difeafe,  or  any  thing  that  has 
been  fwallowed.  In  the  flink  calf,  near  the  full  time,  there  is  no  acid 
found  in  the  ftomach ; although  the  contents  have  the  fame  coagulating 
powers  with  thofe  of  animals  who  have  fucked. 

As  we  find  ftomachs  poifeifed  of  a power  of  diffolving  the  whole  fub- 
ftance  of  a bone,  it  is  reafonable  to  fuppofe  that  its  earth  is  deftroyed  by 
the  acid  in  the  ftomach. 

The  ftomach  appears  not  only  to  be  capable  of  generating  an  acid,  but 
alfo  to  have  the  power  of  producing  air  ; but  the  laft  effecft,  I believe,  arifes 
from  difeafe  in  that  vifcus.  it  may  be  difficult  to  account  for  the  forma- 
tion of  this  air  -}  and  as  the  ftomach  is  a refervoir  for  fubftances  difpofed  to 
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ferment,  it  might  be  fuppofed  to  arife  from  the  food  going  into  that  pro- 
cefs : but  this,  in  my  opinion,  will  not  account  for  the  vaft  quantity  of 
air  frequently  thrown  up  from  fome  ftomachs,  even  where  food  has  not 
been  fwallowed  for  a confiderable  time,  and  where  digeftion  appeared  to 
have  been  compleated ; which  we  muft  conclude  to  have  been  the  cafe, 
from  the  food  not  having  difagreed  with  either  ftomach  or  bowels,  and  from 
the  ftools  being  good.  When  the  gout  falls  on  the  ftomach,  the  quan- 
tity of  air  thrown  up  is  often  immenfe.  The  fame  thing  may  be  obferved 
in  fome  cafes  which  are  commonly  called  nervous  ; yet  the  procefs  of 
digeftion  will  not  account  for  this  formation  of  air,  as  no  air  is  to  be 
found2  in  healthy  ftomachs ; neither  is  it  to  be  accounted  for  from  a 
defeat  in  digeftion,  as  that  would  probably  be  produdive  of  worfe  con- 
fequences. 

I am  inclined  to  believe  that  the  ftomach  has  a power  of  forming  air  or 
letting  it  loofe  from  the  blood,  as  a kind  of  fecretion  : we  can  give  no 
abfolute  proof  of  this  taking  place  in  the  ftomach,  as  it  may  in  all  cafes 
be  referred  to  a defed  in  digeftion : but  we  have  inftances  of  air  being  found 
in  other  cavities,  where  no  fecondary  caufe  can  be  aftigned.  I have  been 
informed  of  air  being  deteded  in  the  uterus  or  vagina,  without  the  perfons 
themfelves  knowing  any  thing  of  it,  except  by  not  having  at  the  time  of  its 
paffing  the  fame  power  to  prevent  its  efcape,  as  when  it  is  in  the  redum ; 
from  which  circumftance  they  were  always  alarmed  leaft  it  might  make 
a noife  in  its  paffage.  This  fad  being  fo  extraordinary,  rendered  me 
fomewhat  incredulous ; but  made  me  more  inquifitive,  with  the  hope  of 
being  enabled  to  afcertain  and  account  for  it ; and  thofe  of  whom  I have 
been  led  to  inquire,  have  always  made  the  natural  diftindion,  between  air 
paffing  from  the  vagina,  and  by  the  anus  ; that  from  the  anus  they  feel 
and  can  retain  ; but  that  in  the  vagina  they  cannot ; nor  are  they  fenftble 
of  it  till  it  paffes.  A woman,  whom  I attended  with  the  late  Sir  John 
Pringle,  informed  us  of  this  fad ; but  mentioned  it  only  as  a difagreeabls 
thing.  1 was  anxious  to  determine,  if  there  were  any  communication 

a In  all  my  experiments  on  digeftion,  in  dogs,  I have  never  been  able  to  deted  any  air 
in  the  cavity  of  the  ftomach. 
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between  the  vagina  and  redtum,  and  was  allowed  to  examine,  but  dif- 
covered  nothing  uncommon  in  the  ftrudture  of  thefe  parts.  She' died 
fome  time  after ; and  being  permitted  to  open  the  body,  I found  no  dif- 
eafe  either  in  the  vagina  or  uterus.  Since  that  time  I have  taken  op- 
portunities of  inquiring  of  a number  of  women,  concerning  this  cir- 
cumftance,  and  by  three  or  four  have  been  informed  exadtly  of  the  fame 
fadt,  with  all  the  circum  fiances  abovementioned  : how  far  they  are  to  be 
relied  upon  I will  not  pretend  to  determine.  I have  likewife  found  air  in 
the  cellular  membrane,  in  fome  gun-fhot  wounds  that  had  palled  fome 
way  under  the  lkin,  without  being  able  to  account  for  its  being  there  by 
any  mechanical  effedt  of  the  ball. 

That  air,  is  either  formed  from  the  blood,  or  let  loofe  by  fome  adtion  of 
the  velfels  both  naturally  and  from  difeafe,  is  an  undeniable  fadt.  We 
find  air  formed  in  fome  filhes  to  anlwer  natural  purpofes ; for  in  thofe 
filhes  whofe  air-bladders  do  not  communicate  externally  (many  of  which 
there  are)  we  mull;  fuppofe  it  to  have  been  formed  there.  We  alfo  find 
it  in  animals  after  death ; and  I have  a piece  of  intefiine  of  a hog  which 
has  a number  of  air-bladders  upon  ita.  I have  often  feen  fuch  veficles 
on  the  edges  of  the  lungs  ; but  thefe  may  be  fuppofed  to  have  been 
kind  of  aneurifmal  air-cells  filled  from  the  trachea,  which  may  poffibly 
be  the  cafe  but  they  are  circumfcribed  and  impervious,  fo  that  in  the 
ftate  we  find  them,  they  have  no  communication  with  the  external  air.  In 
one  inftance  I have  difcovered  air  in  an  abfcefs,  which  could  not  have 
been  received  from  the  external  air ; nor  could  it  have  arifen  from  putre- 
fadtion  ; the  cafe  is  as  follow  : 

A lady,  about  forty  years  of  age,  had  been  afflidted  with  complaints 
in  the  bladder  and  parts  connedted  with  it.  From  the  fymptoms,  her 
difeafe  was  fuppofed  by  fome  to  be  the  Hone ; but  upon  examination  no 
fione  was  found.  She  had  alfo  an  umbilical  hernia,  for  which  I had  been 
confulted.  She  grew  gradually  worfe;  and  from  being  a lufty  became  a 
thin  woman.  A fmall  tumor  appeared  in  the  groin,  and  the  lkin  over  it 
became  red,  fimilar  to  an  abfcefs  when  the  matter  is  beginning  to  point 
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externally ; but  before  her  death  this  fubfided.  A few  days  before  flie 
died,  I was  defired  to  examine  a fwelling  on  the  lower  and  right-fide 
of  the  belly,  extending  nearly  from  the  navel  to  the  fpine  of  the  ilium 
on  the  right-fide,  and  almoft  of  the  fame  width.  It  was  a tenfe  fwell- 
ing, but  evidently  contained  air,  and  could  be  made  to  found  almoft 
like  a drum.  It  had  come  on  within  a very  few  weeks,  and  I felt  my- 
felf  puzzled  to  account  for  it,  there  being  clearly  no  connection  between 
that  tumor  and  the  umbilical  hernia.  I wras  inclined  to  utppofe  it  to 
be  a ventral  hernia,  containing  the  caecum  and  part  of  the  colon,  filled 
with  air.  But  as  Hie  had  ftools  ; as  there  were  no  fymptoms  of  a 
ftrangulated  gut,  nor  any  unealinefs  in  the  bowels,  as  I could  not  make 
the  air  recede,  but  felt  it  as  if  confined  to  that  part,  I own  I could  not 
conjecture  what  the  cafe  really  was.  The  woman  dying  in  a few  days, 
I was  permitted  to  examine  the  body.  That  I might  not  interfere  with  the 
tumor,  or  umbilical  hernia,  I made  an  opening  into  the  abdomen  on  the 
right-fide  of  the  linea  alba  ; and  on  examining  the  cavity  of  the  ab- 
domen, found  every  thing  natural,  except  a fmall  portion  of  the  epiploon 
adhering  to  the  infide  of  the  navel ; but  oppofite  to  the  tumor,  the 
parietes  of  the  abdomen  were  in  a natural  Hate.  On  prefling  the 
tumor  by  the  hand,  air  was  heard  to  make  its  efcape ; but  whether  by 
the  vagina  or  anus  was  at  firft  doubtful.  On  examining  with  more  at- 
tention, it  was  difcovered  to  come  from  between  the  two  labia.  I now 
opened  the  tumor  externally,  and  let  out  the  air,  which  was  not  in  the 
leafl  putrid,  and  was  contained  in  a fac  tolerably  fmooth  on  its  infide, 
made  up  of  compreffed  cellular  membrane,  the  abdominal  mufcles  and 
tendons  forming  the  pofterior  furface,  which  extended  as  low  as  the  in- 
ferior edge  of  Poupart’s  ligament.  The  contents  of  the  abdomen  were 
tolerably  found ; but  when  I infpeCted  the  vifcera  contained  in  the  pelvis, 
they  were  found  adhering  to  each  other ; the  bladder  to  the  body  of  the 
uterus  ; the  broad  ligaments  and  ovaria,  to  the  uterus  ; and  on  exa- 
mining thefe  adhefions,  I got  into  a cavity  between  the  bladder,  uterus, 
and  vagina,  on  the  right-fide  fomething  like  an  abfcefs.  From  the  right- 
fide  of  this  cavity  there  was  a canal  afcending  to  the  brim  of  the  pelvis, 
in  the  courfe  of  the  round  ligament,  as  far  as  to  the  going  out  of  the  iliac 
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vefiels,  which  it  feemed  to  accompany,  and  when  it  paffed  from  behind 
Poupart’s  ligament,  communicated  with  the  tumor  abovementioned.  I next 
endeavoured  to  difcover  if  there  were  any  communication  between  the  rec- 
tum and  the  abfcefs,  but  could  find  none,  the  gut  appearing  to  be  quite 
found.  Having  removed  the  whole  contents  of  the  pelvis,  with  the 
canal  leading  to  Poupart’s  ligament,  and  the  ligament  itfelf,  with  fuch  of 
the  abdominal  mufcles  as  compofed  part  of  the  fac,  I found  both  the 
reCtum  and  vagina  perfectly  found.  The  uterus  had  a polypus  forming 
on  its  infide  ; neither  the  reCtum  nor  uterus  had  any  connection  with 
the  abfcefs  ; but  there  was  a fmall  communication  between  the  abfcefs 
and  the  bladder ; that  portion  of  the  bladder  which  made  part  of  the 
abfcefs  being  very  much  difeafed. 

From  this  hiftory  of  the  appearances  of  the  tumor  before  death,  and 
the  particular  account  I have  given  of  the  difleCtion,  the  reader  may  be 
able  to  make  his  own  obfervations,  and  draw  his  own  conclufions  relative 
to  the  origin  of  the  air.  It  certainly  appeared  to  have  been  formed  in 
this  bag  ; and  it  was  only  towards  the  latter  end  of  her  life  that  it  could 
have  made  its  efcape  into  the  cavity  of  the  bladder ; for  it  was  not  poflible 
to  fqueeze  the  air  out  of  the  tumor,  when  I firfl:  faw  her ; but  juft  before 
death  it  became  more  flaccid.  It  could  not  be  formed  or  let  loofe  in  con- 
fequence  of  putrefaction,  for  the  air  itfelf  was  free  from  any  fmell ; and 
although  the  cavity  between  the  vagina  and  bladder  had  on  its  internal 
furface  the  irregular  ulcerated  appearance  of  an  abfcefs,  yet  that  on  the 
abdomen  had  not,  was  tolerably  fmooth,  and  had  rather  the  appearance 
of  having  been  formed  in  confequence  of  fome  foreign  matter  accumula- 
ting there. 

This  circumftance,  of  an  animal  having  the  power  of  forming  air,  or 
feparating  it  from  the  juices  by  a kind  of  fecretion,  appears  at  firft  view 
to  be  fupported  by  the  experiments  of  Dr.  Ingen-houfz a. 

The  Dr.  obferved  that,  when  we  immerfe  our  bodies  “ in  a cold  or 
warm  bath  ; ’ or,  “ By  plunging  the  hand  and  arm  even  in  cold  water,” 
that  globules  of  air  foon  appear  upon  the  fkin  : and  to  be  certain  of  the 

8 Expts  upon  Vegetables  ; proving  their  great  Power  of  purifying  the  common  Air,  &c. 
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air  coming  from  the  body,  he  took  all  the  neceffary  precautions  to  pre- 
vent the  external  air  being  carried  into  the  water  along  with  the  body, 
which  would  certainly  be  a confequence,  if  the  body  or  part  were  im- 
merfed  quickly,  or  when  dried.  But  although  his  experiments  feem  to 
prove  this  opinion,  yet  I imagine  there  is  a circumftance  the  Dr.  did 
not  attend  to  at  the  time,  which  renders  them  very  fallacious ; for  he 
did  not  confider  that  water,  commonly,  contains  a great  deal  of  air ; 
therefore  the  globules  of  air  might  as  readily  come  from  the  water  as 
from  the  body  ; this  circumftance  makes  it  neceffary  to  afcertain,  by  ex- 
periment, from  whence  the  air  comes  which  is  attached  to  the  body  when 
immerfed  in  water. 

Water  takes  up  air  in  proportion  to  its  coldnefs,  until  it  lofes  the  pro- 
perty of  water  and  becomes  folid  : upon  this  principle  we  may  account 
for  globules  of  air  being  found  attached  to  the  Ikin  when  a part  of  the 
body  is  immerfed  in  water  colder  than  itfelf ; for  when  we  immerfe  the 
whole  body  we  increafe  the  heat  of  the  water,  efpecially  that  next  to  the 
fkin ; and  if  we  immerfe  only  a part,  as  an  arm,  it  being  commonly  in 
a fmaller  quantity  of  water,  the  water  immediately  furrounding  it  is  alfo 
warmed.  As  a proof  that,  it  is  the  air  from  the  water,  and  not  from 
the  furface  of  the  body*,  it  matters  not  what  the  fubftance  is  that  is  im- 
merfed, if  it  is  but  warmer  than  the  water  for  a piece  of  iron  heated  to 
about  150°,  immerfed  in  water  about  70°,  will  warm  the  water  in  con- 
tad  with  it  fo  as  to  make  it  part  with  its  air.  This  effed  of  heat  is 

a “ Count  de  Milly,  in  the  Berlin  TranfaCtions  for  the  year  1777,  publifhed  experiments 
to  fhow  that  there  is  an  excretion  of  air ; or,  as  it  is  termed,  ‘ an  aerial  tranfpiration,’  from 
the  whole  furface  of  the  human  body  during  bathing  in  warm  water  : but  Dr.  Pearfon  found, 
on  repeating  thefe  experiments,  that  there  was  no  appearance  of  aerial  bubbles  on  the  furface 
of  the  cuticle  during  bathing  in  warm  water  that  had  been  previoufly  boiled,  fo  as  to  expel 
the  air  ufually  mixed  and  united  to  river,  and  fpring-water.  During  bathing  in  the  bath  of 
Buxton,  the  human  body,  after  being  immerfed,  and  kept  at  reft  in  it  for  fome  time,  is 
covered  with  air-like  bubbles  ; but  thefe  bubbles  appear,  in  the  fame  manner,  on  any  folid 
body  whatever  that  may  be  placed  in  it.  It  is  therefore  fuppofed  that  the  attraction  to  the 
human  body  of  the  air,  commonly  fufpended  in  water,  efpecially  when  heated  to  the  tempera- 
ture of  a warm-water  bath,  has  been  miftaken  for  an  excretion  of  air  from  the  cuticle.” 
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further  proved,  by  making  an  experiment,  with  only  this  difference,  that 
the  iron  is  to  be  ten  degrees  colder  than  the  water ; in  this  cafe  little 
or  no  air  will  be  feparated,  and  of  courfe  no  bubbles  be  obferved.  The 
bubbles  of  air  do  not  appear  to  arife  entirely  from  the  degree  of  warmth 
of  the  water,  but  alfo  in  fome  meafure  from  a folid  body  being  immerfed 
in  it,  which  appears  to  have  a power  of  attracting  the  air,  whofe  affinity 
to  the  water  is  now  weakened  by  heat ; for  fimply  heating  the  water  to 
the  fame  degree  will  not  feparate  the  air,  as  we  find,  by  experiment,  that 
no  bubbles  are  produced  : and  this  power  of  attracting  the  air  appears,  in 
fome  meafure,  to  depend  upon  the  folidity  of  the  body  immerfed  ; at  leaft, 
bodies  have  a greater  number  of  bubbles  in  proportion  to  their  folidity  : 
for  upon  making  comparative  experiments  between  iron,  ffone,  wood, 
and  cork,  the  air  feparated  from  the  water  upon  the  furface  of  the  iron 
and  ffone  is  in  confiderable  quantity ; that  upon  the  wood  very  fmall, 
and  fcarcely  any  at  all  upon  the  cork. 

It  is  perhaps  impoffible  to  determine,  with  abfolute  certainty,  the  feat 
of  digeffion  ; but  it  is  more  than  probable  it  is  principally  in  the  ftomach : 
this,  however,  will  not  be  equally  the  cafe  in  all  animals.  We  may 
venture  to  affirm  that,  in  the  long  contracted  oefophagus  of  the  quad- 
ruped, digeffion  does  not  take  place  ; and  that  the  fecretion  of  this 
part  is  a flimy  mucus,  poffeffed  of  no  power  fimilar  to  that  of  the 
gaftric  juice,  being  only  intended  to  promote  the  eafy  paffage  of  the 
food;  while  the  lower  end  of  the  cefophagus  in  birds  is  exceedingly 
glandular,  fecretes  the  principal  part  of  the  gaffric  juice,  and  is  a 
fubffitute  for  the  deficiency  of  the  fecretion  in  the  ffomach  of  this 
clafs  of  animals,  which  in  fome  is  lined  with  a horny  fubftance,  and  in 
others  with  a cuticle.  But  even  in  birds,  the  feat  of  digeffion  is  chiefly 
in  the  ftomach  ; the  juice  fecreted  in  the  lower  part  of  the  cefophagus  be- 
ing conveyed  into  that  cavity.  The  mucus  fecreted  by  the  other  parts  of 
the  cefophagus,  fuch  as  the  crop  in  thofe  who  have  one,  has  no  fuch 
power.  It  is  poffible,  however,  that  digeffion  may  go  on  in  the  lower 
part  of  the  cefophagus ; for  if  any  digeftible  fubftance  fhould  be  retained 
in  it,  as  may  happen  in  many  of  thofe  who  receive  whole  animals  into 
the  ffomach,  as  the  gull  and  heron,  who  fwallow  fnakes  and  fifh  entire, 
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the  tails  of  which  may  remain  in  the  cefophagus  till  the  head  is  digefted ; 
in  fuch  a cafe  the  tail  itfelf  may  likewife  be  adted  upon.  As  a further 
proof  that  digeftion  is  carried  on  principally  in  the  ftomach,  let  us  obferve 
what  happens  to  the  yolk  of  an  egg  in  the  bird  newly  hatched.  The 
yolk  is  not  in  the  leaft  confumed  in  the  time  of  incubation  ; it  appears 
to  be  referred  for  the  nourishment  of  the  chick,  between  the  time  of 
hatching,  and  its  either  being  fupplied  with  food  by  its  parents,  or  being 
able  to  procure  it  for  itfelf ; for  we  find,  that  although  the  yolk  paffes 
into  the  gut  at  fome  diftance  from  the  ftomach,  yet  it  is  carried  up  to 
the  ftomach  to  be  digefted  ^ and  I have  even  feen  it  in  the  crop,  being  re- 
tained there  till  wanted. 

In  thofe  animals  whofe  ftomach  confifts  of  feveral  cavities,  the  precife 
place  where  digeftion  is  carried  on,  has  not  been  afcertained.  I think,  how- 
ever, it  may  be  fet  down  as  a fadt,  that  digeftion  goes  on  in  the  fourth  cavity. 
This  is  beft  proved  by  feeding  the  animal  with  a fubftance  that  does  not 
require  any  kind  of  preparation  for  digeftion,  fuch  as  milk.  Let  a 
calf  be  killed  about  half  an  hour  after  it  has  fucked  its  mother,  we  Shall 
find  the  whole  milk,  in  the  fourth  cavity,  firmly  coagulated,  and  formed 
into  a ball ; while  the  firft,  fecond,  and  third  cavities,  contain  only  fuch 
food  as  requires  maftication,  and  what  other  preparation  is  neceffary  to  fit 
it  for  digeftion ; fuch  animals  have  the  power  of  conveying  the  food  from 
the  cefophagus,  either  to  the  firft  or  fourth  cavity,  according  to  the  na- 
ture of  the  food;  and  for  this  purpofe  there  is  a groove  leading  diredtly 
from  the  cefophagus  to  the  fourth  ftomach,  which  I fuppofe  can  be  con- 
verted into  a canal  when  wanted. 

It  is  probable  that  digeftion  is  likewife  carried  on  in  the  duodenum,  es- 
pecially in  its  upper  part ; which  may  arife  from  two  caufes  ; one,  the 
inteftine  moft  probably  fecreting  the  fame  juice  with  the  ftomach  ; the 
other,  fome  of  the  gaftric  juice,  and  alfo  part  of  the  food,  having  paffed 
into  the  inteftine  before  it  had  been  converted  into  chyle. 

Although  the  ftomach  is  the  feat  of  digeftion,  it  is  not  folely  appropri- 
ated to  that  purpofe  : in  many  animals  it  is  not  to  be  confidered  as  only 
a digesting  bag  or  bags,  but  in  part  as  a refervoir  for  food.  This  is  moft 
remarkable  in  the  ruminating  animals,  where  the  firft  ftomach  or  bag  is 
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merely  a refervoir,  and  in  this  refpedt  is  analogous  to  a crop.  It  is  the 
fame  in  the  porpus,  and,  I believe,  in  mod;  animals  of  this  clafs  : although 
it  cannot  be  fuppofed  that  they  return  the  food,  as  they  have  not  the  power 
to  mafticate.  In  fome  animals,  who  do  not  ruminate,  there  is  not  the 
fame  neceffity  for  diftindl  pouches ; the  ftomach  therefore  confifts  either 
of  one  bag,  fingly  ; or  with  appendages,  as  in  the  pecari.  But  the  whole 
of  this  bag  is  not  endowed  with  the  property  of  fecreting  the  gaftric  juice, 
there  being  a part  whofe  ftrudture  is  very  different  from  that  appropriated 
to  digeftion,  which  is  covered  by  a cuticle,  as  in  the  firft,  fecond,  and 
third  ftomach  of  the  ruminating  animals,  and  in  the  firft  flomach  of  the 
porpus.  The  pecari,  the  common  hog,  and  the  rat,  are  inftances  of 
this.  This  circumftance  takes  place,  in  a final  ler  degree,  in  the  horfe. 
This  increafe  of  the  cavity  of  the  ftomach,  and  its  having  appendages, 
beyond  what  is  neceffary  for  digeftion  alone,  is  peculiar  to  thofe  animals 
who  take  in  more  food  than  what  is  immediately  wanted,  or  which  re- 
quires a certain  degree  of  preparation  prior  to  digeftion.  The  crop  in  the 
eagle  is  of  the  firft  kind  5 and  the  crop  in  the  gallinaceous  fowls,  and 
the  firft  ftomach  in  the  ruminating  animals  and  porpus,  is  of  the  fecond. 
It  is  the  .difpofition  of  fuch  animals  to  fill  thefe  cavities,  and  the  quan- 
tity they  contain,  makes  them  feldomer  require  being  filled  ; it  is  prob- 
ably the  fenfation  produced  from  this  fulnefs  which  gives  fatisfadtion  to 
the  animal,  and  takes  off  the  further  defire  for  food,  fimilar  to  what  hap- 
pens from  filling  the  ftomach  itfelf  of  other  animals,  who  having  no  fuch 
provifion,  are  longer  and  oftener  employed  in  purfuit  of  food. 

I fhould  be  apt  to  fuppofe  the  power  of  the  gaftric  juice  to  coagulate 
milk  and  fome  other  animal  mucilages*,  is  a teft  of  the  ftomach  being  the 
feat  of  digeftion  ; for  although  milk  may  be  coagulated  by  other  fubftances, 
yet  when  found  in  that  ftate  in  the  ftomach,  it  is  probably  for  the  purpofe 
of  digeftion  ; as  milk,  and  many  other  natural  fubftances,  require  being  co- 

a Milk  is  the  fubftance  commonly  known  to  be  coagulated  by  the  gaftric  juice  : but  I find 
that  it  has  alio  the  fame  power  over  the  white  of  an  egg.  Give  to  a dog  fome  raw  egg,  and 
kill  him  half  an  hour  after  he  has  fwallowed  it,  the  egg  will  be  found  coagulated  in  his 
ftomach,  the  fame  as  if  boiled  ; the  cryftalline  humour,  in  the  ftomachs  of  fifties,  is  likewife 
found  coagulated  as  if  boiled. 
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agulated  before  they  can  be  digefled.  I have  found  this  coagulating  power 
in  the  flomach  of  every  animal  which  I have  examined  for  that  purpofe, 
from  the  moft  perfect  down  to  reptiles ; and  thefe  appendages  which  I 
have  confidered  only  as  refervoirs  preparatory  to  digeftion,  as  the  firfl 
flomach  in  the  ruminating  animal,  and  . the  crop  in  birds,  have  no  fuch 
power. 

The  gaflric  juice  is  a fluid  fomewhat  tranfparent,  and  a little  faltifh  or 
brackifli  to  the  tafle.  Whether  this  faltiihnefs  is  effential,  or  only  ac- 
cidental, is  not  eafily  determined.  Indeed,  there  are  very  few  of  our 
fecretions  which  have  not  fome  fait  in  them  -y  for  it  is  found  in  the  tears, 
the  faliva,  the  fecretion  of  the  glans  penis,  of  the  glands  of  the  urethra, 
and  in  the  firfl  and  the  lafl  milk  fecreted  in  the  udders  of  animals. 

I fhould  not  be  inclined  to  fuppofe  that  there  is  any  acid  in  the  gaflric 
juice  as  a component  or  effential  part  of  it,  although  an  acid  is  very  com- 
monly found,  even  when  no  vegetable  matter  has  been  introduced  into 
the  flomach  \ The  acid  is  increafed  in  fome  difeafes,  and  in  others 
the  difpofltion  to  form  it  may  be  deflroyed ; which  may  be  the  reafon 
why,  by  a kind  of  inflindlive  principle,  many  girls  are  fond  of  eating 
four  fruit,  and  of  drinking  vinegar ; while  others,  on  the  contrary,  from 
a different  caufe,  often  eat  chalk,  lime,  and  other  fubflances  of  that 
kind  : but  the  acid  not  being  always  found,  it  is  not  yet  determined  on 
what  occaflons  it  is  formed,  or  in  what  manner  it  is  deflroyed. 

a The  only  trial  to  which  I ever  put  the  gaflric  juice,  (to  afcertain  if  it  was  acid)  was 
with  the  fyrup  of  violets ; and  in  many  of  the  trials  the  colour  of  the  mixture  was  changed  to 
red : but  it  is  neceffary  for  the  accuracy  of  the  experiment,  which  is  to  determine  this  fail, 
that  the  animal  fhould  not  be  fed  upon  vegetables  for  fome  time  before  the  trial  is  made,  they 
being  liable  to  become  in  fome  degree  four  ; therefore  it  is  hardly  fair  to  make  the  experi- 
ment on  the  contents  of  the  flomach  of  animals  who  live  upon  vegetables.  In  many  trials  of 
this  kind,  we  may  be  deceived,  and  led  to  fuppofe  an  alkali.  For  certain  animal  fecretions 
being  of  a yellow  caff,  when  fuch  are  mixed  with  the  fyrup  of  violets,  the  mixture  is  ( hanged 
to  a green.  I he  truth  of  the  experiment  may,  however,  be  known  by  adding  a little  acid  ; 
for  il  tne  green  has  been  produced  merely  by  a mechanical  mixture,  it  will  become  imme- 
diately a icarlet,  by  being  then  a mixture  of  red  and  yellow ; but  if  the  fecretion  is  not  only 
of  a yellow  colour,  but  of  an  alkaline  nature,  it  will  alfo  continue  green  ; and  by  adding  a 
little  moie  acid  than  what  faturates  the  alkali,  the  colour  will  then  become  that  of  orange. 
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The  procefs  of  digeflion  differs  from  every  other  natural  operation  in 
the  change  of  bodies.  It  is  by  no  means  fermentation,  though  it  may 
fomewhat  refemble  it.  For  fermentation  is  a fpontaneous  procefs,  and 
is  that  natural  fucceflion  of  changes  by  which  vegetable  and  animal 
matter  is  reduced  to  earth  ; therefore  muft  be  widely  different  from  digef- 
tion,  which  converts  both  animal  and  vegetable  fubftances  into  chyle ; 
in  the  formation  of  which  there  cannot  be  a decompofition,  fimilar  to 
fermentation. 

Digeflion  is  very  different  from  chymical  folution,  which  is  only  an 
union  of  bodies  by  eledlive  attraction,  not  a real  change  of  the  fubftances 
themfelves,  but  of  their  properties.  But  digeflion  is  an  aflimilating 
procefs,  and  in  this  refpedt  is  fomewhat  fimilar  in  its  adtion  to  morbid 
poifons.  It  is  a fpecies  of  generation,  two  fubflances  making  a third  j 
but  the  curious  circumflance  is  its  converting  both  vegetable  and  animal 
matter  into  the  fame  kind  of  fabflance  or  compound,  which  no  chymi- 
cal procefs  can  effedt.  The  chyle  is  compounded  of  the  gaflric  juice, 
and  digeflible  fubftances  when  perfedlly  converted ; and  it  is  probable  that 
the  quantity  of  gaflric  juice  is  nearly  equal  to  that  part  of  the  food  that 
is  really  converted  into  chyle  ; if  fo,  it  demonflrates  the  neceffity  of 
a very  quick  fecretion,  to  fupply  a quantity  fo  very  confiderable ; but  it 
is  not  loll  to  the  conflitution. 

The  progrefs  of  the  converfion  of  food  into  chyle,  is  often  well  feen  in 
the  flomach  of  animals  at  different  times  after  feeding,  or  even  in  the 
fame  meal.  Fifhes  are  good  fubjedls  on  which  to  make  obfervations  for 
this  purpofe,  as  they  fwallow  their  food  whole ; that  food  is  commonly 
fifh,  and  often  too  large  to  be  completely  admitted  into  the  ftomaeh. 
As  they  do  not  maflicate  their  food,  it  is  not  adapted  to  the  cavity  of  the 
flomach ; and  we  therefore  often  find  part  of  it  lying  in  the  cefephagus, 
a circumflance  from  which  the  comparative  progrefs  of  digeflion  becomes 
more  obvious. 

It  may  alfo  be  well  obferved  in  the  flomach  of  a dog,  in  which  the 
whole  that  it  contains  has  been  fwallowed  at  the  fame  time.  In  the  great 
end  the  food  will  be  but  little  altered ; towards  the  middle,  more  -}  and 
towards  the  pylorus,  will  be  fimilar  to  what  is  found  in  the  duodenum, 
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From  the  ftrudture  of  the  ftomach  in  ruminating  animals,  they  are 
badly  adapted  to  affift  our  inquiries  on  this  fubjedt ; becaufe  whatever  is 
fwallowed  in  a hard  folid  form,  and  unfit  for  digeftion,  requiring  to  be 
ruminated,  as  metalic  balls,  will  often  be  thrown  out  when  returned 
into  the  mouth  to  be  mafticated ; or  it  may  lie  a long  time  in  the  firft 
ftomach  without  being  either  thrown  up  or  palled  into  the  fourth,  as  I 
have  frequently  feen  ; therefore  the  chance  of  its  getting  into  the  fourth 
ftomach  in  a proper  time  to  fit  it  for  the  objedt  of  an  experiment,  being 
very  uncertain,  no  great  light  can  be  derived  from  trials  on  animals  of 
this  clafs. 

Live  or  frefh  vegetables,  when  taken  into  the  ftomach,  are  firft  killed, 
by  which  a flabbinefs  in  their  texture  is  produced,  as  if  boiled,  and  then 
they  begin  to  be  adted  upon  by  the  gaftric  juice. 

Meat  appears  to  undergo  no  change,  as  preparatory  to  digeftion,  but 
feems  at  once  to  fubmit  to  its  union  with  the  gaftric  juice  : for  after  it  has 
been  adted  upon,  firft,  it  appears  to  lofe  its  texture ; then  becomes  cineri- 
tious  in  colour  ; next  gelatinous ; and  laft,  chyle.  The  firft  change  made 
upon  milk,  and  fome  other  fecretions,  as  the  yolk  and  white  of  an  egg, 
is  coagulation  ; after  which  the  gaftric  juice  begins  to  acquire  a power 
of  union  with  them. 

The  firft  change  which  is  produced  on  animal  fubftances,  out  of  the 
body,  when  either  expofed  to  heat,  or  becoming  putrid,  is  fimilar  to  the 
fecond  of  the  three  changes  which  takes  place  in  digeftion,  and  is  only 
preparatory  to  the  complete  change,  whether  digeftion  or  putrefadUon. 

It  appears  from  many  experiments,  that  the  digefted  or.  animalized 
part,  when  carried  into  the  inteftine,  is  attradted  by,  or  clings  to  its 
villous  coat  as  if  entangled  among  the  villi ; while  the  excrementitious 
part,  fuch  as  bile,  is  found  lying  unconnected  in  the  gut,  as  if  feparated 
from  the  other. 

I he  food  of  moft  animals  confifts  either  of  vegetable  or  animal  fub- 
ftances and  vegetables  feem  intended  to  fupport  one  clafs,  with  a view 
to  its  being  the  food  of  another.  Although  there  are  claffes  of  animals 
intended  to  fubfift  on  each  particular  kind  of  food,  yet  they  do  not  all 
invariably  keep  to  the  fame  kind  in  every  ftage  of  life ; many  being  nou- 
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rifhed  by  animal  food  when  young,  that  afterwards  live  on  vegetables  : 
which  circumdance  will  be  more  fully  difcuffed  when  treating  of  the  fird 
food  of  pigeons. 

All  domachs  do  not  equally  diged  the  fame  fubftance,  although  it  be 
their  natural  food.  The  caterpillar  digefts  the  expreffed  juice,  but  not 
the  fubftance  ; while  other  animals  are  capable  of  dilfolving  the  whole. 
Some  animals,  as  the  common  cattle,  can  feed  on  a variety  of  vegetables 
although  they  may  have  a preference  but  there  are  others  that  will 
hardly  eat  more  than  of  one  kind.  This  is  the  cafe  with  infeds  in  ge- 
neral, and  the  filk-worm  will  fcarcely  touch  any  thing  but  mulberry- 
leaves.  I believe  thofe  that  live  upon  animal  food  are  not  fo  redrided 
in  their  choice. 

It  is  probable  that,  all  animal  and  vegetable  fubftances  are  equally 
capable  of  being  digefted,  if  equally  foft  in  their  texture  ; but  fome  being 
much  firmer  in  that  refped,  and  others  alfo  united  with  indigeflible  mat- 
ter, as  the  earth  in  bones,  they  more  ffrongly  refill  the  powers  of 
the  gadric  juice,  therefore  maftication,  and  trituration,  become  neceffary 
to  bring  them  to  a fimilar  confidence.  But  fubftances  may  be  rendered 
too  foft } for  a fluid  is  difficult  of  digeftion  : we  may  obferve  that, 
nature  has  given  us  very  few  fluids  as  articles  of  food  and  to  render 
thofe  few  fitter  for  the  adion  of  the  digeftive  powers,  a coagulating  prin- 
ciple is  provided  to  give  them  fome  degree  of  folidity a.  It  is  not  eafy  to 
affign  a reafon  for  a fluid  date  being  unfavorable  to  digedion  ; more  par- 
ticularly as  it  feems  eflential  to  fermentation  and  chymical  folution.  The 
neceffary  degree  of  folidity  is,  I fhould  fuppofe,  that  of  curd,  or  what  is 
produced  by  the  coagulation  of  animal  mucilages,  as  of  the  white  of 
an  egg  ; but  this  is  only  fuppofltion,  founded  on  the  idea  that  nature’s 
general  principles  are  right,  all  the  correfponding  parts  being  adapted  to 
one  another,  except  when  mondrous,  either  in  form  or  adion. 

Madication  is  the  effed  of  a mechanical  power,  produced  by  parts  par- 
ticularly provided  for  that  purpofe,  which  are  of  various  kinds,  fitted  for 

a The  circumftance  of  the  cryftalline  humour,  which  is  folid,  being  coagulated,  prior  to 
its  being  digefted,  renders  it  probable  that  all  animal  fubftances  go  through  that  procefs ; and 
that  the  lofs  of  texture,  which  they  undergo,  arifes  from  coagulation. 
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that  fort  of  food  the  animal  is  by  nature  intended  to  live  upon  ; and  may 
be  imitated  with  equal  advantage  by  many  other  pieces  of  mechamfm. 

The  mafcicating  powers  are  of  three  kinds.  The  firft  is  that  which 
merely  fits  the  fubltance  for  deglutition,  as  in  the  lion,  and  many  other 
carnivorous  animals  ; and  in  the  ruminating  tribe  renders  the  food  fit  to  be 
fwallowed,  to  undergo  that  preparation  in  the  firft  ftomach  which  is  ne- 
ceffary  before  it  is  further  mafticated  for  digeftion.  The  fecond  is,  that 
which  not  only  fits  the  food  for  deglutition,  but  expofes  it  to  the  adtion 
of  the  gafiric  juice,  by  breaking  the  fhells  or  hulks  in  which  the  nou- 
rifhment  is  contained  and  defended  from  the  powers  of  digeftion.  And 
the  third  is,  that  which  bruifes  and  divides  the  food  by  chewing,  before 
it  is  received  into  the  ftomach,  as  happens  to  moft  vegetables ; which 
maftication,  although  of  confiderable  fervice,  is  not  abfolutely  neceffary. 
It  however  produces  great  faving  in  food. 

The  hufk,  of  all  the  feeds  of  plants,  although  a vegetable  fubftance, 
appears  to  be  indigefiible  in  a natural  ftate ; whether  this  arifes  from 
the  nature  of  the  hufk  itfelf,  or  from  its  compadtnefs,  I am  not  quite 
certain,  but  am  inclined  to  fuppofe  the  Taft ; as  we  find  the  cocoa, 
which  is  only  a hufk,  is  digeftible  when  ground  to  a powder  and  well 
boiled.  We  know  likewife,  that  cuticle,  horn,  hair,  and  feathers,  although 
animal  fubfiances,  are  not  affedted,  in  the  firft  inftance,  by  the  gaftric 
juice;  yet  if  reduced  in  Papin’s  digeftor  to  a jelly,  that  jelly  can  be  adted 
upon  in  the  ftomach ; we  muft  therefore  fuppofe  that,  a certain  natural 
degree  of  folidity  in  animal  and  vegetable  fubftances  renders  them  indi- 
geftible.  This  compadtnefs  in  the  hufk  feems  to  be  intended  to  preferve, 
while  under  ground,  the  farinaceous  part  of  the  feed,  in  which  the  living 
principle  is  placed,  as  the  hufk  has  probably  no  other  power  of  refilling 
putrefadtion  but  what  arifes  from  its  texture.  Whatever  may  be  the  ufe 
of  the  hufk,  it  muft  be  connedted  with  the  vegetative  procefs  of  the  plant. 
The  fame  purpofe  of  prefervation  is  probably  anfwered  by  the  fhells  of 
all  ova.  Although  hulks  are  not  capable  of  being  diffolved  in  the 
gaftric  juice,  yet  .they  allow  of  tranfudation,  and  the  feed  is  in  fome  de- 
gree affected  by  it,  which  is  known  by  its  fwelling  in  the  ftomach  ; yet 
it  can  only  take  up  a certain  proportion  of  it,  but  not  fufficient  to  con- 
vert 
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vert  it  into  chyle,  the  gaftric  juice  having  no  power  of  adlion  upon  the 
hufks  themfelves. 

The  effential  oils  of  vegetables  and  animals  are  indigeftible ; but  are 
foluble  either  in  the  gaftric  juice  or  chyle,  by  which  means  they  become 
medicinal,  from  their  ftimulating  powers.  The  effential  oil  of  vegetables, 
but  more  particularly  that  of  animals,  would  feem  to  pervade  the  very  fub- 
ftance of  thofe  animals  whofe  food  contains  much  of  this  oil.  Thus  we 
find  fea-birds,  whofe  conftant  food  is  fifh,  taffe  very  ftrongly  of  fifh ; 
and  thofe  who  live  on  that  kind  of  food,  only  during  certain  times  of  the 
year,  as  the  wild  duck,  have  that  tafte  only  at  fuch  feafons.  This  fad;  is 
fo  well  known,  that  it  was  hardly  neceffary  to  put  it  to  the  teff  of  an 
experiment ; yet  I took  two  ducks,  and  fed  one  with  barley,  the  other 
with  fprats,  for  about  a month,  and  killed  both  at  the  fame  time  ; when 
they  were  dreffed,  the  one  fed  wholly  with  fprats  was  hardly  eatable,  it 
tailed  fo  flrongly  of  fifh. 

Although  bones  are  in  part  compofed  of  animal  fubftance,  and  fo  far 
digeffible,  yet  they  require  ftronger  powers  of  digeftion  than  common 
meat,  from  the  animal  fubftance  being  guarded  by  the  earth.  Thus  the 
animal  part  of  a bone  is  lefs  readily  foluble  in  an  alkali  than  flefh,  or 
even  the  animal  part  when  deprived  of  its  earth  by  an  acid  ; nor  will  a 
bone  fubmit  to  putrefadion  To  readily  as  meat,  being  guarded  by  the  cal- 
carious  earth  therefore  animals  who  live  upon  others,  and  fwallow  them 
whole,  as  the  heron,  more  eafily  digefl  hone  than  thofe  who  are  not  ac- 
cuftomed  to  fwallow  bones,  as  the  crow  and  rnagpye,  who  commonly 
only  pick  the  flefh. 

The  degree  of  eafe,  or  the  contrary,  with  which  fubftances  are  digefled, 
will  not  only  arife  from  a difference  in  folidity,  but  from  a difference  in 
the  flrudure  of  the  parts  themfelves.  Brain,  liver,,  mufcle,  and  tendon, 
are  digeffible  in  the  order  here  put  down. 

There  is  not  only  a difference  in  the  degree  of  readinefswith  which 
the  various  kinds  of  natural  food  are  digefled  ; but  thefe  can  alfo  be  made 
to  undergo  changes  by  art,  that  render  them  flill  more  eafy  of  digeftion. 
For  it  appears  that  both  boiled  and  roafted,  and  even  putrid,  meat  is 
eafier  of  digeftion  than  raw  ; at  leaft  I have  found  it  fo  in  my  experi- 
ments. 
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merits.  This  may  be  fuppofed  to  arife  in  the  two  fir  ft,  from  their  juices  be- 
ing coagulated ; but  will  not  hold  good  with  regard  to  the  putrid.-  A raw 
egg  is  thought  more  eafy  of  digeftion  than  an  egg  hard  boiled,  although 
the  raw  one  muft  be  coagulated  in  the  ftomach  before  it  can  be  digefted. 
It  may  be  obferved,  that  what  is  eafy  of  digeftion  in  one  ftomach  will  not 
be  fo  in  another ; in  which  laft  cafe  the  ftomachs,  I believe,  are  not 
healthy. 

The  whole ' of  the  food  in  many  animals  appears  not  to  be  digefted, 
the  fubftance  in  part  being  found  in  the  feces  ; for  if  a dog  is  fed 
with  tallow,  his  excrements  will  confift  of  a fomewhat  firm  unduous 
fubftance  ; fo  that  the  oil  is  only  digefted  in  part.  This  circumftance  of 
fome  part  of  the  food,  though  digeftible,  not  being  aded  upon  by  the 
gaftric  juice,  may  arife  from  two  caufes  ; firft,  many  parts  of  vegetables 
being  too  firm  in  texture  to  be  digefted  in  the  fame  time  with  the  other 
food,  are  therefore  carried  along  in  a crude  ftate,  together  with  the  chyle, 
into  the  duodenum  and  fecondly,  from  the  ftomach  at  the  time  being 
fo  much  difordered  as  to  digeft  imperfedtly.  We  know  that  food  may 
lie  a confiderable  time  in  the  ftomach,  when  difeafed,  without  being 
digefted.  Food  has  been  retained  in  the  ftomach  twenty-four  hours,  and 
thrown  up  without  being  in  the  leaft  altered  ; the  animal  at  the  time 
not  requiring  nourifhment,  as  is  the  cafe  with  thofe  who  go  to  reft  in  the 
winter. 

The  powers  of  digeftion  may,  in  fome  inftances,  be  afcertained  by  the 
appearance  of  the  excrement,  in  which  if  the  food  appear  not  to  be  much 
altered,  we  may  conclude,  that  this  power  has  had  little  or  no  influence 
on  it.  Thus  the  excrement  of  a flea,  that  has  lived  on  blood,  is  nearly  to 
appearance  pure  blood,  not  having  even  loft  its  colour. 

Animals  eat  in  proportion  to  the  quantity  of  nourilhment  contained  in 
the  food,  of  which  the  ftomach,  from  inftind,  appears  to  be  fenfible; 
and  alfo  in  proportion  to  the  powers  of  converting  what  they  eat  into 
chyle.  A caterpillar,  perhaps,  eats  more  in  proportion  to  its  fize  than 
any  other  animal  that  lives  on  the  fame  kind  of  food ; not  having  the 
power  of  diflolving  the  vegetable,  only  of  extrading  a juice  or  infufion 
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from  it ; for  the  bit  of  leaf  comes  away  entire,  being  coiled  up  and  harden- 
ed ; but  by  being  put  into  water  unfolds  like  tea. 

There  are  few  animals  that  do  not  eat  animal  food  in  fome  form  or 
other ; while  there  are  many  who  do  not  eat  vegetables  at  all  • and 
therefore  the  difficulty  to  make  the  herbivorous  eat  meat,  is  not  fo  great, 
as  to  make  the  carnivorous  eat  vegetables.  Where  there  is  an  in- 
ftindive  principle  in  an  animal,  directing  it  either  to  the  one  fpecies  of 
food  or  the  other,  the  animal  will  certainly  die,  rather  than  break 
through  that  natural  law,  but  may  be  made  to  violate  every  natural 
principle  by  artificial  means.  That  the  hawk  tribe  can  be  made  to 
feed  upon  bread,  I have  known  thefe  thirty  years ; for  to  a tame  kite 
I firSt  gave  fat,  which  it  eat  very  readily  -y  then  tallow  and  butter ; and 
afterwards  fmall  balls  of  bread  rolled  in  fat  or  butter,  and  by  decreas- 
ing the  fat  gradually,  it  at  laft  eat  bread  alone,  and  feemed  to  thrive 
as  well  as  when  fed  with  meat.  This,  however,  produced  a difference  in 
the  confidence  of  the  excrements  ; when  it  eat  meat  they  were  thin, 
and  it  had  the  power  of  throwing  them  to  fome  distance ; but  when  it 
eat  bread,  they  became  firmer  in  texture,  and  dropped  like  the  excre- 
ment of  a common  fowl.  Spallanzani  attempted,  in  vain,  to  make  an 
eagle  eat  bread  by  itfelf ; but  by  enclofing  the  bread  in  meat,  fo  as  to 
deceive  the  eagle,  the  bread  was  fwallowed,  and  digefted  in  the  Stomach. 

The  excrements  of  animals  we  may  fuppofe  to  be  that  part  of  the  com- 
mon food  which  is  indigestible ; and  as  food  is  either  animal  or  vegetable, 
each  of  which  is  adapted  to  diftindt  daffies  of  animals,  it  is  natural  to 
believe  that  the  excrementitious  part  of  each  will  be  different ; and  where 
the  animal  feeds  upon  both,  that  the  excrement  will  be  of  a mixed  na- 
ture 5 although  this  appears  probable,  it  is  only  true  in  fome  degree ; 
for  other  circumftances  muft  be  attended  to,  as  the  mode  of  digettion, 
and  whether  the  animal  has  a caecum  and  colon,  with  their  peculiar 
form,  all  which  varieties  have  a conne&ion  with  the  changes  the  food 
undergoes.  Vegetable  food  produces  more  excrement  than  animal,  and 
this  according  to  the  kind  or  parts  of  vegetables.  The  woody  parts  and 
hulks,  which  are  indigestible,  produce  the  moll  j the  true  farinaceous 
part  the  lead ; why  there  Should  be  any  at  all  from  the  farinaceous,  and 
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animal  fubftance,  except  what  had  eluded  the  action  of  the  digeftive  or- 
gans, is  not  eafily  accounted  for. 

All  faeces  have  a tendency  to  putrefa&ion,  but  leaft  in  thofe  animals 
who  feed  on  vegetables.  Indeed,  the  excrement  from  vegetable  food 
alone,  could  hardly  ever  become  putrid  if  it  was  not  mixed  with  the 
mucus  of  the  inteflines  ; and  would  even  then  be  kept  fweet  by  the  ten- 
dency which  undigefted  vegetables  have  to  take  on  the  vinous  and  acetous 
fermentation.  But  the  faeces  of  thofe  which  live  entirely  on  animal  food, 
in  general  very  foon  become  putrid  and  indeed  often  before  they  are 
voided  : however,  fuch  animals  have  either  no  caecum  or  colon ; or  if 
they  have,  it  is  very  fliort,  fo  that  the  excrement  is  not  long  retained, 
therefore  has  lefs  time  to  become  putrid.  When  the  faeces  ftagnate  fo  as 
to  take  on  either  the  vinous  or  putrefactive  fermentation,  air  is  let  loole* 
which  will  be  according  to  the  nature  of  the  fermentation ; molt  proba- 
bly, from  the  vegetable  it  will  be  fixed,  and  from  the  animal,  inflammable 
air. 

The  faeces  of  moll  animals  are  tinged  by  the  bile,  which  in  fome 
gives  them  a yellowifh  green  colour ; in  the  “%ird  they  are  generally 
green,  but  fometimes  white,  from  being  mixed  with  the  urine.  The 
faeces  of  the  maggot  appear  to  be  loaded  with  bile  ; for  befides  being 
yellow,  they  are  extremely  bitter,  which  is  known  by  eating  the  kernel 
of  a nut  that  has  a maggot  in  it.  Some  kinds  of  food,  when  not  wholly 
digefted,  give  a tinge  to  the  faeces,  as  grafs  to  the  excrement  of  cow's. 

Thofe  animals  which  feed  upon  vegetables  alone,  commonly  have  their 
fasces  fomewhat  folid  ; but  this  will  vary  according  to  the  flate  of  the  ve- 
getable, whether  green  or  dried ; therefore  the  kind  of  faeces  would  feem  to 
depend  on  the  nature  of  the  indigeftible  part  of  the  food,  and  mull  vary 
according  to  the  digeftive  powers  in  different  animals  : an  animal  that 
feeds  upon  grafs,  has  the  faeces  much  fofter  than  the  fame  animal  when 
fed  on  the  fame  kind,  of  grafs  made  into  hay,  the  faeces  of  the  herbivorous 
animals  being  fofter  in  the  fummer  than  the  winter  : but  green  vege- 
table food  does  not  produce  foft  feces  in  all  animals  ; for  the  caterpillar, 
which  lives  upon  the  leaves  of  vegetables,  has  its  feces  almoff  dry ; and 
we  find  in  fome  ruminating  animals,  as  fheep,  that  the  difference  in  the 
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fasces,  during  fummer  and  winter,  is  inconfiderable.  Moll  quadrupeds, 
and  birds,  that  live  principally  upon  vegetables,  have  their  casca  large, 
and  the  colon  long,  as  many  of  the  ruminating  animals.  Some  have 
the  colon  both  long  and  large,  as  the  horfe,  and  the  rat  tribe ; which 
circumflance  has  confiderable  effects  on  the  feces,  allowing  them  to  be- 
come dry  : in  a few  of  the  ruminating  animals,  and  of  the  rat  kind,  they 
are  formed  into  fmall  portions. 

The  feces  of  quadrupeds,  that  live  upon  animal  food,  are  commonly 
foft,  and  in  birds,  are  fluid ; but  in  fuch  as  live  on  both  animals  and  vege- 
tables, they  are  in  confluence  of  a mixt  nature,  and  will  be  more  or  lefs 
foft,  according  to  the  food.  If  a dog  is  fed  entirely  on  animal  fubftance, 
its  feces  will  be  foft ; if  wholly  on  vegetable,  as  bread,  they  will  be- 
come fo  hard  as  to  be  expelled  with  difficulty. 

Spallanzani  made  fome  experiments,  to  prove  that  digeftion  is  carried 
on  after  death  ; but  they  are  not  fo  conducted  as  to  correfpond  with  the 
appearances  in  the  dead  body.  An  experiment,  although  it  may  be  very 
well  and  accurately  made,  fo  far  as  the  experiment  goes,  if  it  does  not 
preferve  a clofe  connexion  with  the  purpofe  for  which  it  was  made,  the 
concluiions  to  be  drawn  from  it  cannot  correfpond  with  the  intention. 
This  is  exactly  the  cafe  with  the  experiments  of  Spallanzani,  which  al- 
though they  prove  that  meat  was  digefted  in  the  Homach  after  the 
animal  was  killed,  (which  no  one  doubted)  yet  are  not  at  all  calculated 
to:  fhow  that  the  ftomach  itfelf  may  be  digefted.  In  fadt,  the  mode  in 
which  they  were  managed,  rather  tended  to  prevent  that  effedt  from 
taking  place,  the  gaftric  juice  having  fubflances  introduced  on  which  it 
could  adt,  was  lefs  likely  to  affedl  the  coats  of  the  ftomach.  That  the 
digeftion  was  not  carried  on  merely  by  the  gaftric  juice  fecreted  before 
death,  is  evident  from  his  own  account,  fome  of  the  food  which  had 
been  introduced  and  digefted,  being  found  in  the  duodenum  j a thing  that 
could  not  have  happened,  if  a ceflation  of  the  adtions  of  life  in  the  invo- 
luntary parts  had  taken  place  when  viflble  life  terminated.  There  had 
been  an  adtion,  and  moft  probably  a fecretion,  in  the  ftomach.  The 
only  experiment  that  can  be  made  with  any  probability  of  a decided  refult 
js,  to  kill  the  animal  while  the  ftomach  is  empty,  and  obferve  what  af- 
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terwards  takes  place.  There  are  very  few  domachs  that  have  not,  when 
examined  after  death,  fome  of  the  inner  villous  coat  dedroyed ; which 
may  have  been  done  by  the  gadric  juice  in  the  duds  of  the  glands  which 
fecrete  it. 

Dr.  Stevens,  in  an  inaugural  dilfertation,  published  at  Edinburgh  1777, 
gives  a number  of  experiments  on  digedion,  fome  of  which  are  well  de- 
viled, to  afcertain  the  fubftances  that  are  eafied  of  digedion,  the  thing 
in  fad  more  wanted,  than  the  caufe  of  that  procefs  ; but  many  of 
his  experiments,  more  efpecially  thofe  on  ruminating  animals,  are  not 
made  with  fufficient  accuracy.  How  the  chopped  hay  and  pot-herbs 
came  to  be  fo  much  changed  in  the  firft  domach  of  a ruminating  ani- 
mal I cannot  conceive,  as  I have  reafon  to  believe  it  has  not  the  lead 
power  of  digefting ; and  Ihould  doubt  very  much  that  hay  could  have 
been  wholly  digeded  in  any  domach.  His  experiment  which  was  made 
on  fubdances  out  of  the  body,  proves  that  the  gadric  juice  is  not  able 
in  all  cafes  to  prevent  the  vinous  and  acetous  fermentation  in  vegetables ; 
which  circumdance  I believe  often  takes  place  in  the  living  body,  when 
the  domach  is  weak.  He  feems  to  be  in  fome  appreKenfion  for  the  fafety 
of  the  domach  itfelf,  from  the  adion  of  fo  powerful  a folvent  as  the 
gadric  juice  : he  is  inclined,  however,  to  fuppofe  that  the  living  powers 
of  the  animal  may  be  a guard  againd  fuch  ededs ; but  is  dill  difpofed 
to  fear  that,  in  all  cafes  thefe  may  not  be  fufficient. 

The  living  power,  in  the  domach,  mud  be  indeed  very  weak  to 'allow 
of  its  being  digeded  -}  and  in  that  cafe  I fufped  the  fecretion  of  the 
gadric  juice  would  be  fo  defedive,  as  to  prevent  fuch  effeds  being  pro- 
duced. 

Dr.  Stevens  gives  two  cafes,  with  the  diffedion,  to  prove  that  the  living 
domach  has  not  always  the  power  to  refid  the  adion  of  the  gadric 
juice  : but  he  has  not  made  it  clear,  that  thofe  very  domachs  might  not 
have  been  digeded  after  death.  The  appearance  of  the  edges  of  the 
hole  ffiould  have  been  more  particularly  defcribedj  for  if  it  took  place 
before  death,  it  is  probable  it  was  owing  to  ulceration,  which  I have 
fometimes  feen.  Men  diould  be  very  accurate  in  afcertaining  fads, 
before  they  advance  them,  efpecially  when  thefe  are  either  to  overturn  a 
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received  opinion,  or  to  eflablifh  a new  one.  As  to  the  fadl,  of  living 
animals  being  fwallowed  and  digefled,  no  frelli  proofs  are  neceffary,  as  we 
are  eating  oyflers  every  day  ; but  this  does  not  prove  that  they  are  digefled 
while  alive.  In  his  experiments  made  on  ruminating  animals,  and  the 
dog,  as  the  vegetables  were  not  fo  readily  digefled  as  the  meat,  he  concludes, 
“ It  is  poffible  every  fpecies  of  animal  has  its  peculiar  gaflric  liquor, 
capable  of  diffolving  certain  fubflances  only”;  which  is  certainly  not  true. 

Mr.  Senebier  relates  fome  experiments  made  by  Mr.  Goffe,  upon  him- 
felf,  and  which  hardly  contain  any  thing,  except  a curious  conjecture 
of  Mr.  Senebier’s,  that  diftendon  of  the  ftomach  is  the  caufe  of  the 
fecretion  of  the  gaflric  liquor.  He  mentions  the  fubflances,  both  animal 
and  vegetable,  which  are  not  digeflible  ; then  thofe  difficult  of  digellion ; 
afterwards  thofe  eafily  digefled  ; alfo  what  fubflances  facilitate  digellion ; 
and  what  retard  it ; but  if  we  are  to  judge  of  thefe  fadls  from  the  experi- 
ments he  has  made  to  afcertain  them,  I am  inclined  to  believe  they  have 
not  been  made  with  fufficient  accuracy  to  be  depended  upon. 

ON  THE  DIGESTION  OF  THE  STOMACH  AFTER  DEATH. 

The  following  account,  of  the  Stomach  being  digefled  after  Death, 
was  drawn  up  at  the  defire  of  the  late  Sir  John  Pringle,  when  he  was 
prefident  of  the  Royal  Society ; and  the  circumflance  which  led  to  this 
is  as  follow/.  I was  opening,  in  his  prefence,  the  body  of  a patient  of 
his  own,  where  the  ftomach  was  in  part  diffiolved,  which  appeared  to 
him  very  unaccountable,"  as  there  had  been  no  previous  fymptom  that 
could  have  led  him  to  fufpedt  any  difeafe  in  the  flomach.  I took  that 
opportunity  of  giving  him  my  ideas  refpedting  it ; and- told  him  that,  I 
had  long  been  making  experiments  on  digellion,  and  coniidered  this  as 
one  of  the  fads  which  proved  a converting  power  in  the  gaflric  juice.  I 
mentioned  my  intention  of  publifhing  the  whole  of  my  obfervations  on 
this  fubjedt  at  fome  future  period ; but  he  defired  me  to  give  this  fadt 
by  itfelf,  with  my  remarks,  as  it  would  prove  that  there  is  a folvent 
power  in  the  flomach,  and  be  of  ufe  in  the  examination  of  dead  bodies. 
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An  accurate  knowledge  of  the  appearances  in  animal  bodies  that  die  of 
a violent  death,  that  is,  in  perfedt  health,  or  in  a found  ftate,  ought  to 
be  coniidered  as  a neceffary  foundation  for  judging  of  the  ftate  of  the 
body  in  thofe  that  are  difeafed. 

But  as  an  animal  body  undergoes  changes  after  death,  or  when  dead, 
it  has  never  been  fufficienti/  confidered  what  thofe  changes  are ; and  till 
this  be  done,  it  is  impoffible  we  fhould  judge  accurately  of  the  appear- 
ances in  dead  bodies.  The  difeafes  which  the  living  body  undergoes 
(mortification  excepted)  are  always  connected  with  the  living  principle, 
and  are  not  in  the  leafl  fimilar  to  what  may  be  called  difeafes  or  changes 
in  the  dead  body  : without  this  knowledge,  our  judgment  of  the  appear- 
ances in  dead  bodies  muft  often  be  very  imperfedt,  or  very  erroneous  ; 
we  may  fee  appearances  which  are  natural,  and  may  fuppofe  them  to 
have  arifen  from  aifeafe ; we  may  fee  difeafed  parts,  and  fuppofe  them  in 
a natural  ftate  j and  we  may  fuppofe  a circumftance  to  have  exifted  before 
death,  which  was  really  a confequence  of  it ; or  we  may  imagine  it  to  be 
a natural  change  after  death,  when  it  was  truly  a dileafe  of  the  living 
body.  It  is  eafy  to  fee  therefore,  how  a man  in  this  ftate  of  ignorance 
muft  blunder,  when  he  comes  to  conned!  the  appearances  in  a dead  body 
with  the  fymptoms  that  were  oblerved  in  life ; and  indeed,  all  the  ufe- 
fulnefs  of  opening  dead  bodies  depends  upon  the  judgment  and  fagacity 
with  which  this  fort  of  comparifon  is  made. 

There  is  a cafe  of  a mixed  nature,  which  can  neither  be  reckoned  a 
procefs  of  the  living  body,  nor  of  the  dead  4 it  participates  of  both,  inaf- 
much  as  its  caufe  arifes  from  life,  and  the  effedl  cannot  take  place  till 
after  death.  To  render  this  more  intelligible,  it  will  be  neceffary  to  give 
fome  general  ideas  concerning  the  caufe  and  effedts. 

An  animal  fubftance,  when  joined  with  the  living  principle,  cannot 
undergo  any  change  in  its  properties  but  as  an  animal ; this  principle 
always  adting  and  preferving  the  fubftance,  poffeffed  of  it  from  diffolu- 
tion,  and  from  being  changed  according  to  the  natural  changes  which 
other  fubftances  undergo. 

There  are  a great  many  powers  in  nature,  which  the  living  principle 
does  not  enable  the  animal  matter,  with  which  it  is  combined,  to  refift. 
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viz.  the  mechanical  and  moft  of  the  ftrongeft  chymlcal  fol vents.  It  ren- 
ders it  however  capable  of  refilling  the  powers  of  fermentation,  digeftion, 
and  perhaps  feveral  others,  which  are  well  known  to  a£t  on  this  fame 
matter,  when  deprived  of  the  living  principle,  and  entirely  to  decompofe 
it.  The  number  of  powers,  which  thus  adt  differently  on  the  living  and 
dead  animal  fubftance,  is  not  afcertained : we  Shall  take  notice  of  two, 
which  can  only  affedt  this  fubftance  when  deprived  of  the  living  princi- 
ple which  are,  putrefadlion  and  digeftion.  Putrefaction  is  an  effedl 
which  arifes  fpontaneoufly  ; digeftion  is  an  effedt  of  another  principle 
adting  upon  it,  and  fhall  here  be  confldered  a little  more  particularly. 

Animals,  or  parts  of  animals,  poffeffed  of  the  living  principle,  when 
taken  into  the  ftomach,  are  not  in  the  leaft  affedted  by  the  powers  of  that 
vifcus,  fo  long  as  the  animal  principle  remains ; hence  it  is  that  we  find 
animals  of  various  kinds  living  in  the  ftomach,  or  even  hatched  and  bred 
there  : but  the  moment  that  any  of  thofe  lofe  the  living  principle,  they 
become  fubjedt  to  the  digeftive  powers  of  the  ftomach.  If  it  were  pof- 
fible  for  a man’s  hand,  for  example,  to  be  introduced  into  the  ftomach 
of  a living  animal,  and  kept  there  for  fome  confiderable  time,  it  would 
be  found,  that  the  difiblvent  powers  of  the  ftomach  could  have  no  effedt 
upon  it ; but  if  the  fame  hand  were  feparated  from  the  body,  and  intro- 
duced into  the  fame  ftomach,  we  fhould  then  find  that  the  ftomach  would 
immediately  adt  upon  it. 

Indeed,  if  this  were  not  the  cafe,  we  fhould  find  that  the  ftomach  it- 
felf  ought  to  have  been  made  of  indigestible  materials ; for  if  the  living 
principle  was  not  capable  of  preferving  animal  fubftances  from  undergo- 
ing that  procefs,  the  ftomach  itfelf  would  be  digefted. 

But  we  find  on  the  contrary,  that  the  ftomach,  which  at  one  inftant, 
that  is,  while  poffeffed  of  the  living  principle,  was  capable  of  refilling 
the  digeftive  powers  which  it  contained,  the  next  moment,  viz.  when 
deprived  of  the  living  principle,  is  itfelf  capable  of  being  digefted,  either 
by  the  digeftive  powers  of  other  Stomachs,  or  by  the  remains  of  that 
power  whhh  it  had  of  digesting  other  things. 

From  thefe  obfervations  we  are  led  to  account  for  an  appearance  which 
we  often  find  in  die  ftomachs  of  dead  bodies  ; and  at  the  fame  time  they 
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throw  a confiderable  light  upon  the  nature  of  digeftion.  The  appearance 
which  has  been  hinted  at,  is  a diffolution  of  the  ftomach  at  its  greateft 
extremity ; in  confequence  of  which,  there  is  frequently  a confiderable 
apperture  made  in  that  vifcus.  The  edges  of  this  opening  appear  to  be 
half  diffolved,  very  much  like  that  kind  of  diffolution  which  fleftiy  parts 
undergo  when  half  digefced  in  a living  ftomach,  or  when  diffolved  by  a 
cauftic  alkali,  viz.  pulpy,  tender,  and  ragged. 

In  thefe  cafes,  the  contents  of  the  ftomach  are  generally  found  loofe 
in  the  cavity  of  the  abdomen,  about  the  fpleen  and  diaphragm.  In  many 
fubjedts  this  digeftive  power  extends  much  further  than  through  the 
ftomach.  I have  often  found,  that  after  it  had  diffolved  the  ftomach  at 
the  ufual  place,  the  contents  of  the  ftomach  had  come  into  contact  with 
the  fpleen  and  diaphragm,  had  partly  diffolved  the  adjacent  fide  of  the 
fpleen,  and  had  diffolved  the  diaphragm  quite  through  ; fo  that  the  con- 
tents of  the  ftomach  were  found  in  the  cavity  of  the  thorax,  and  had  even 
affeCted  the  lungs  in  a fmall  degree. 

There  are  very  few  dead  bodies  in  which  the  ftomach  is  not,  at  its 
great  end,  in  fome  degree  digefted  ; and  one  who  is  acquainted  with  dif- 
fedtions,  can  eafily  trace  the  gradations  from  the  fmalleft  to  the  greateft. 

To  be  fenfible  of  this  effect,  nothing  more  is  neceffary  than  to -com- 
pare the  inner  furface  of  the  great  end  of  the  ftomach  with  any  other 
part  of  the  inner  furface  $ what  is  found  will  appear  foft,  fpongy,  and 
granulated,  and  without  diftinCt  blood- veffels,  opake  and  thick  ; while 
the  other  will  appear  ftnooth,  thin,  and  more  tranfparent  and  the  vef- 
fels will  be  feen  ramifying  in  its  fubftance,  and  upon  fqueezing  the  blood 
which  they  contain  from  the  larger  branches  to  the  fmaller,  it  will  be 
found  to  pafs  out  at  the  digefted  ends  of  the  veffels,  and  appear  like  drops 
on  the  inner  furface. 

Thefe  appearances  I had  often  feen,  and  I do  fuppofe  that  they  had 
been  feen  by  others  ; but  I was  at  a lofs  to  account  for  them ; at  firft, 
I fuppofed  them  to  have  been  produced  during  life,  and  was  therefore  dif- 
pofed  to  look  upon  them  as  the  caufe  of  death  ; but  I never  found  that 
they  had  any  connection  with  the  fymptoms  : and  I was  ftill  more  at  a 
lofs  to  account  for  thele  appearances,  when  I found  that  they  were  molt 
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frequent  in  thofe  who  died  of  violent  deaths , which  made  me  iufpedt  that 
the  true  caufe  was  not  even  imagined1. 

At  this  time  I was  employed  in  making  many  experiments  upon  diges- 
tion, in  different  animals,  all  of  which  were  killed,  at  different  times, 
after  being  fed  with  various  kinds  of  food  , forne  of  them  were  not  opened 
immediately  after  death,  and  in  feme  of  them  I found  the  appearances 
abovedefcribed  in  the  ftomach.  For  purfuing  the  inquiry  about  digef- 
tion,  I procured  the  ftomachs  of  a vaft  variety  of  fifties,  which  all  die  of 
violent  deaths,  and  may  be  laid  to  die  in  perfect  health,  with  their 
ftomachs  commonly  full.  In  them  we  fee  the  progrefs  of  digeftion  moft 
diftindtly ; for  as  they  fwallow  their  food  whole,  that  is,  without  mafti- 
cation,  and  fwallow  fhh  that  are  much  larger  than  the  digefting  part 
of  the  ftomach  can  contain,  the  fhape  of  the  fifh  which  fwallows  being 
very  favourable  for  this  inquiry,  we  find  in  many  inftances  the  part  {wal  - 
lowed, which  is  lodged  in  the  digefting  part  of  the  ftomach,  is  more  or 
lefs  diffolved,  while  that  which  remains  in  the  cefophagus  is  perfectly 
found  : and  in  many  of  thefe  I found,  that  the  digefting  part  of  the 
ftomach  was  itfelf  reduced  to  the  fame  diflblved  ftate  as  the  digefted  part 
of  the  food. 

Being  employed  upon  this  fubjeCt,  and  therefore  enabled  to  account 
more  readily  for  appearances  which  had  any  connection  with  it,  and  ob- 
ferving  that  the  half-dilfolved  parts  of  the  ftomach,  were  fimilar  to  the 

3 The  firft  time  that  I had  occafion  to  obferve  this  appearance,  in  fuch  as  died  fuddenly 
from  violence  in  the  living  body,  and  in  whom  therefore  I could  not  eahly  fuppofe  it  to  be 
the  effedt  of  difeafe,  was  in  a man  who  had  his  fkull  fradtured,  by  one  blow  of  a poker. 
Juft  before  this  accident,  he  had  been  in  perfedt  health,  and  had  taken  a hearty  fupper  of 
cold  meat,  cheefe,  bread,  and  ale.  Upon  opening  the  abdomen,  I found  that  the  ftomach, 
though  it  ftill  contained  a good  deal,  was  diffolved  at  its  great  end,  and  a confiderable  part 
of  thefe  its  contents  lay  loofe  in  the  general  cavity  of  the  belly;  a circumftance  which 
puzzled  me  very  much.  The  fecond  inftance  was  in  a man  who  died  at  St.  George’s  Hof- 
pital,  a few  hours  after  receiving  a blow  on  his  head,  which  fradtured  his  fkull.  From  thefe 
two  cafes,  among  various  conjedtures  about  fo  ftrange  an  appearance,  I began  to  fufpedt  it 
might  be  peculiar  to  cafes  of  fradtured  fkull ; and  therefore,  wheenver  I had  an  opportunity, 
I examined  the  ftomach  of  every  perfon  who  died  from  that  accident ; but  I found  many  of 
them  which  had  not  this  appearance.  I afterwards  met  with  the  fame  appearance  in  a man 
who  had  been  hanged. 
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half-digefled  food ; it  immediately  flruck  me,  that  it  was  the  procefs 
of  digeflion  going  on  after  death ; and  that  the  flomach,  being  dead,  was 
no  longer  capable  of  refilling  the  powers  of  that  menftruum,  which  it- 
felf  had  formed  for  the  digeftion  of  food.  With  this  idea,  I fet  about 
making  experiments  to  produce  thefe  appearances  at  pleafure,  which 
would  have  taught  us  how  long  the  animal  ought  to  live  after  feeding, 
and  how  long  it  fhould  remain  after  death  before  it  is  opened ; and 
above  all,  to  find  out  the  method  of  producing  the  greateft  digeftive  power 
in  the  living  flomach. 

Thefe  appearances  throw  confiderable  light  on  the  principles  of  digef- 
tion, and  Ihow,  that  it  is  neither  a mechanical  power,  nor  contractions  of 
the  ftomach,  nor  heat,  but  fomething  fecreted  in  the  coats  of  the  flomach, 
and  thrown  into  its  cavity,  which  there  animalifes  the  food,  or  afiimi- 
lates  it  to  the  nature  of  the  blood.  The  power  of  this  juice  is  confined 
or  limited  to  certain  fubflances,  efpecially  of  the  vegetable  and  animal 
kingdoms  j and  although  this  menftruum  is  capable  of  adling  independ- 
ently of  the  flomach,  yet  it  is  indebted  to  that  vifcus  for  its  continuance. 
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EXPLANATION  OF  THE  PLATE, 

A Portion  of  inteftine  of  a hog,  the  peritoneal  coat  of  which  is  covered 
in  feveral  places  with  fmall  pellucid  cyfts,  containing  air. 

It  was  fent  to  me  by  my  friend  Mr.  Jenner,  furgeon,  at  Berkley,  who 
informed  me,  that  this  appearance  is  found  very  frequently  upon  the  in- 
teftines  of  hogs  that  are  killed  in  the  fummer  months. 

A The  portion  of  the  mefentery. 

B The  portion  of  inteftine  on  which  the  air-cells  are  fituatedL  ,, 
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ON  A SECRETION  IN  THE  CROP  OF  BREED- 
ING  PIGEONS,  FOR  THE  NOURISHMENT  OF 
THEIR  YOUNG. 

THE  nourifhment  of  animals  admits,  perhaps,  of  as  much  variety 
in  the  mode  in  which  it  is  performed,  as  any  circumftance  con- 
nected with  their  ceconomy ; whether  we  confider  their  numerous  tribes, 
the  different  ftages  through  which  every  animal  paffes,  or  the  food  adapted 
to  the  fupport  of  each,  in  their  diflinCt  conditions  and  fituations.  We 
are  likewife  to  include  in  this  view,  that  endlefs  variety,  in  the  means  by 
which  this  food  is  procured,  according  to  the  clafs  of  the  animal  and  the 
particular  ifage  of  its  exigence.  If  the  food  was  the  fame  through  every 
period  of  the  life  of  an  animal ; if  every  individual  of  a tribe  lived  on 
the  fame  kind,  and  procured  it  by  the  fame  mode,  our  fpeculations  would 
then  admit  of  a regular  arrangement.  But  when  we  fee  that  the  food 
adapted  to  one  ftage  of  an  animal’s  life  is  rejected  at  another  ; and  that 
animals  of  one  clafs  are  in  fome  refpeCts  fimilar  to  thofe  of  another, 
having  hardly  any  food  peculiar  to  themfelves,  the  fubjeCt  becomes  fo 
complicated,  that  it  is  not  furprifing  if  we  are  at  a lots  to  arrange  the 
various  modes  by  which  animals  are  nourifhed.. 

Animal  life  may  not  improperly  be  divided  into  three  ftates,  or  ftages.. 
The  firft  comprehends  the  production  of  the  animal  and  its  growth  in  the 
foetal  ftate : the  fecond  commences  when  it  emerges  From  that  ftate,  by  what 
is  called  the  birth  ; yet  for  a certain  time  muft,  either  mediately  or  im- 
mediately, depend  on  the  parent  for  fupport  : the  third,  may  be  faid  to 
take  place  when  the  animal  is  fit  and  at  liberty  to  act  for  itfelf.  The  firft 
and  third  ftages  are  perhaps  common  to  all  animals  ; but  there  are  fome 
clafles,  as  fifhes,  fpiders,  &c.  which  feem  to  have  no  fecond  ftage,  but 
pafs  direCtly  from  the  firft,  to  what  is  the  third  in  other  animals.  Of 
thofe  requiring  a fecond  ftage,  the  polypus  and  the  viviparous  animals. 

continue 
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continue  to  derive  their  nourishment  immediately  from  the  parent;  while 
the  oviparous  are  for  fome  time  Supported  by  a fubftance  originally  formed 
with  them,  and  referved  for  that  purpofe. 

There  is  infinite  variety  in  the  means  by  which  nature  provides  for  the 
fupport  of  the  young  In  this  fecond  Stage  of  animal  life.  In  many  infe&s 
it  is  eftefted  by  .the  female  inStindtively  depofiting  the  egg,  or  whatever 
contains  the  rudiments  of  the  animal,  in  fuch  a fituation  that,  when 
hatched,  it  may  be  within  reach  of  proper  food  : others,  as  the  bee  and 
blackbeetle,  colled  a quantity  of  peculiar  fubStance,  which  both  ferves  as 
a nidus  for  the  egg,  and  nourishment  for  the  maggot,  when  the  embryo 
arrives  at  that  Slate.  MoSt  birds,  and  many  of  the  bee  tribe,  colled  food 
for  their  young ; when  at  a more  advanced  period,  the  talk  of  feeding 
them  is  performed  by  both  male  and  female,  with  an  exception  in  the 
common  bee,  the  young  ones  of  which  are  not  fed  by  either  parent,  but 
by  the  working  bees,  who  ad  the  part  of  the  nurfe.  There  is  likewise 
a number  of  animals  capable’  of  fupplying  nourishment  proper  for  their 
offspring,  during  this  fecond  Stage,  immediately  from  their  own  bodies  ; 
which  mode  of  nourishment  has  hitherto  been  fuppofed  to  be  peculiar  to 
that  clafs  of  animals  which  Linnaeus  calls  Mammalia  ; nor  has  it,  I 
imagine,  been  even  fufpeded  to  belong  to  any  other. 

I have,  however,  in  my  inquiries  concerning  the  various  modes  in 
which  young  animals  are  nourished,  difcovered  that  all  of  the  dove  kind 
are  endowed  with  a Similar  power.  The  young  pigeon,  like  the  young 
quadruped,  till  it  is  capable  of  digesting  the  common  food  of  its  kind,  is 
fed  with  a fubStance  fecreted  for  that  purpofe  by  the  parent  animal  : not 
as  in  the  Mammalia  by  the  female  alone ; but  alfo  by  the  male,  which, 
perhaps,  furniShes  this  nutriment  in  a degree  Still  more  abundant.  It  is  a 
common  property  of  birds,  that  both  male  and  female  are  equally  em- 
ployed in  hatching,  and  in  feeding  their  young  in  the  fecond  Stage ; but 
this  particular  mode  of  nourishment,  by  means  of  a fubStance  fecreted  in 
their  own  bodies,  is  peculiar  to  certain  kinds,  and  is  carried  on  in  the  crop. 

Befides  the  dove  kind,  I have  fome  reafon  to  fuppofe  parrots  to  be 
endowed  with  the  fame  faculty,  as  they  have  the  power  of  throwing  up 
the  contents  of  the  crop,  and  feeding  one  another.  I have  Seen  the  cock 

paroquet 
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paroquet  regularly  feed  the  hen,  by  firft  filling  his  own  crop,  and  then 
fupplying  her  from  his  beak.  Parrots,  macaws,  cockatoos,  &c.  when 
they  are  very  fond  of  the  perfon  who  feeds  them,  may  likewife  be  ob- 
ferved  to  have  the  action  of  throwing  up  the  food,  and  often  do  it.  The 
cock  pigeon,  when  he  careffes  the  hen,  performs  the  fame  kind  of  adtion 
as  when  he  feeds  his  young ; but  I do  not  know,  if  at  this  time,  he 
throws  up  any  thing  from  the  crop. 

During  incubation,  the  coats  of  the  crop,  in  the  pigeon,  are  gradually 
enlarged  and  thickened,  like  what  happens  to  the  udder  of  females  of 
the  clafs  Mammalia,  in  the  term  of  uterine  geftation.  On  comparing  the 
ftate  of  the  crop  when  the  bird  is  not  fitting,  with  its  appearance  during 
incubation,  the  difference  is  very  remarkable.  In  the  firft  cafe  it  is  thin 
and  membranous ; but  by  the  time  the  young  are  about  to  be  hatched, 
the  whole,  except  what  lies  on  the  trachea,  becomes  thickened,  and  takes 
on  a glandular  appearance,  having  its  internal  furface  very  irregular \ 
It  is  likewife  evidently  more  vafcular  than  in  its  former  ftate,  that  it  may 
convey  a quantity  of  blood,  fufficient  for  the  fecretion  of  this  fubftance, 
which  is  to  nourifh  the  young  brood  for  fome  days  after  they  are  hatched. 

Whatever  may  be  the  conliftence  of  this  fubftance,  when  juft  fecreted, 
it  moft  probably  very  foon  coagulates  into  a granulated  white  curd ; for 
in  fuch  a form  I have  always  found  it  in  the  crop  ; and  if  an  old 
pigeon  is  killed  juft  as  the  young  ones  are  hatching,  the  crop  will  be 
found  as  above  defcribed,  and  in  its  cavity  pieces  of  white  curd  mixed 
with  fome  of  the  common  food  of  the  pigeon,  fuch  as  barley,  beans, 
&c.  If  we  allow  either  of  the  parents  to  feed  the  young,  its  crop, 
when  examined,  will  be  difcovered  to  contain  the  fame  curdled  fubftance; 

. which  pafles  from  thence  into  the  ftomach,  where  it  is  to  be  digefted. 

The  young  pigeon  is  fed  for  fome  time  with  this  fubftance  only,  and 
about  the  third  day,  fome  of  the  common  food  is  found  mingled  with 
it ; and  as  the  pigeon  grows  older,  the  proportion  of  common  food  is 
increafed ; fo  that  by  the  time  it  is  feven,  eight,  or  nine  days  old,  the 
fecretion  of  the  curd  ceafes  in  the  old  ones,  and  of  courfe  no  more  will 

* Vide  Plate  II. 

be 
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be  found  in  the  crop  of  the  young.  It  is  a curious  fadt,  that  the  parent 
pigeon  has  at  firft  a power  to  throw  up  this  curd  without  any  mixture 
of  common  food,  although  afterwards  both  are  thrown  up  according  to 
the  proportion  required  for  the  young  ones. 

I have  called  this  fubftance  curd,  not  as  being  literally  fo,  but  as  refem- 
bling  that  more  than  any  thing  I know  : it  may,  however,  have  a greater 
refemblance  to  curd,  than  we  are  perhaps  aware  of  for  neither  this  fe- 
cretion,  nor  curd,  from  which  the  whey  has  been  prefled,  feem  to  contain 
any  fugar,  and  do  not  run  into  the  acetous  fermentation.  The  property 
of  coagulating  is  confined  to  the  fubftance  itfelf,  as  it  produces  no  fuch 
effedt  when  mixed  with  milk. 

This  fecretion  in  the  pigeon,  like  all  other  animal  fubftances,  becomes 
putrid  by  {landing  ; though  not  fo  readily  as  either  blood  or  meat,  it 
refilling  putrefaction  for  a confiderable  time ; neither  will  curd,  much 
prefled,  become  putrid  fo  foon  as  either  blood  or  meat. 
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PLATE  I. 

THE  crop,  taken  from  a pigeon  when  it  had  no  young  ones. 

The  crop  in  the  pigeon  is  probably  more  in  the  middle  of  the  neck 
than  in  any  other  bird,  being  two  equal  bags,  as  it  were,  pading  out, 
laterally,  from  the  cefophagus  ; while  in  mod  other  birds  it  is  a little  on 
one  fide.  The  cefophagus  of  thofe  birds  who  have  crops,  may  be  divided 
into  two,  a fuperior  and  inferior.  1 he  fuperior  is  that  which  leads  from 
the  mouth  to  the  crop  ; the  inferior,  from  the  crop  to  the  gizzard. 

The  crop  was  inverted  and  diftended  with  fpirits.  It  fhows  the 
appearance  of  its  internal  furface. 

A The  inner  furface  of  the  fuperior  cefophagus. 

B B The  infide  of  the  two  projecting  bags  of  the  crop. 

E The  inferior,  cefophagus,  leading  from  the  crop  to  the  gizzard. 

D D D D Glands  fituated  on  the  lower  part  of  the  crop,  and  continued 
into  the  inferior  cefophagus. 

E A glandular  ftructure  upon  the  inner  furface  of  this  oefophagus,  juft 
before  it  terminates  in  the  gizzard,  for  the  purpofe  of  fecreting  a 
fubftance  analogous  to  the  gaftric  liquor. 
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PLATE  II. 

THE  crop,  from  a male  pigeon,  while  the  female  was  breeding,  to 
fhow  the  change  which  takes  place  at  that  time,  on  its  internal 
furface,  for  the  purpofe  of  fecreting  a fubftance  which  is  to  nourilh  the 
young. 

The  crop  is  prepared  in  the  fame  way  as  in  Plate  I ; and  the  only  dif- 
ference in  the  appearance  is  the  glandular  ftruCture  on  the  inner  furface 
of  the  two  lateral  projecting  bags,  which  is  not  feen  at  any  other  time* 
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ON  THE  COLOUR  OF  THE  PIGMENTUM  OF 
THE  EYE  IN  DIFFERENT  ANIMALS. 

IN  the  eyes  of  all  animals  which  I have  examined,  there  is  a fubftance 
approaching  to  the  nature  and  appearance  of  a membrane,  called  the 
pigmentum,  which  lines  the  choroid  coat,  and  is  fomewhat  fimilar  to  the 
rete  mucofum  which  lies  under  the  cuticle  in  the  human  body ; and  there 
is  alfo  fome  of  the  fame  kind  of  fubftance  diffufed  through  the  cellular 
membrane,  which  unites  the  choroid  with  the  fclerotic  coat.  My  inten- 
tion, at  prefent,  is  only  to  communicate  the  obfervations  I have  made 
on  this  fubftance,  and  its  ufe,  confining  myfelf  to  the  confideration  of 
that  portion  which  lines  the  tunica  choroides  in  the  clafs  Mammalia  and 
in  birds  : in  doing  this  T fhall  alfo  take  notice  of  the  difference  of 
colour  occurring  in  animals  of  the  fame  fpecies.  Although  the  appear- 
ance of  this  fubftance  in  the  eyes  of  fome  fifhes  might  illuflrate  the 
fubjed,  we  cannot  avail  ourfelves  of  it,  as  we  are  not  fufficiently  ac- 
quainted with  the  effeds  of  light  on  the  eyes  of  that  clafs  of  animals. 

The  propagation  or  continuance  of  animals  in  their  diftinct  claffes,  is 
an  eftablifhed  law  of  nature ; and,  in  a general  way,  is  preferved  with  a 
tolerable  degree  of  uniformity : but  in  the  individuals  of  each  fpecies, 
varieties  are  every  day  produced  in  colour,  fhape,  fize,  and  difpofition. 
Some  of  thefe  changes  are  permanent  with  refped  to  the  propagation  of 
the  animal ; becoming  fo  far  a part  of  its  nature  as  to  be  continued  in 
the  offspring. 

Animals  living  in  a free  and  natural  flate  are  fubjed  to  few  deviations 
from  their  fpecific  charader  j but  Nature  is  lefs  uniform  in  its  operations 
when  influenced  by  culture  \ Confiderable  varieties  are  produced  under 

fuch 

t * 

a From  the  variations  produced  by  culture,  it  would  appear,  that  the  animal  is  fo  fufcep- 
tible  of  impreffion,  as  to  vary  Nature’s  actions ; and  this  is  even  carried  into  propagation. 

Whether 
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fuch  circumftances ; of  which  the  moH  frequent  are  changes  in  the  co- 
lour. Thefe  changes  are  always,  I believe,  from  the  dark  to  the  lighter 
tints ; and  the  alteration  is  very  gradual  in  certain  fpecies,  requiring  in 
the  Canary-bird  feveral  generations  ; while  in  the  crow,  moufe,  &c.  it 
is  completed  in  one.  But  this  change  is  not  always  to  white,  though 
Hill  approaching  nearer  to  it  in  the  young,  than  in  the  parent ; being 
fometimes  to  dun,  at  others  to  fpotted,  of  all  the  various  fhades  between 
the  two  extremes.  As  this  alteration  in  colour  is  conftantly  from  dark 
to  lighter,  may  we  not  reafonably  infer,  that  in  all  animals  fubjedt  to 
fuch  variation,  the  darken  of  the  fpecies  fhould  be  reckoned  neareft  to 
the  original ; and  that  where  there  are  black  of  that  kind,  the  whole  have 
been  originally  black.  Without  this  fuppoiition,  it  will  be  impoffible,  on 
the  principle  I have  Hated,  to  account  for  individuals  of  any  clafs  being 
black.  Every  fuch  variety  may  be  confidered  as  ariHng  in  the  cultivated 
Hate  of  animals  ; but  whether,  if  left  to  themfelves,  they  would  in  time 
refume  their  original  appearance,  I do  not  knowb. 

The  colour  of  the  pigmentum  of  the  eye  always  correfponds,  I be- 
lieve, with  that  of  the  hair  and  fkin,  efpecially  if  the  animal  be  only  of 
one  colour;  but  is  principally  determined  by  the  hair;  and  the  moH 
general  colour  is  a very  dark  brown,  approaching  to  black,  from  whence 
it  had  the  name,  nigrum  pigmentum c.  The  colour  differs  in  different 
claffes  of  animals,  often  in  the  fame  clafs,  and  even  in  the  fame  fpecies. 
In  the  human  fpecies  it  is  moH  commonly  dark  ; in  the  ferret  kind  always 
light : and  its  difference  of  colour  in  the  fame  fpecies  is  evident  from  the 
variety  obfervable  in  the  eyes  of  different  people.  There  is  even  a difference 
of  colour  in  the  fame  eye  in  many  claffes  of  animals ; in  all  of  the  cat 
and  dog  kind,  and  perhaps  in  moH  part  of  the  granivorous.  In  fome  it  is 

• 

Whether  this  takes  place  at  the  very  firft  union  of  the  principles  of  the  two  parents,  fo  as  to 
derive  its  exiftence  from  both  ; or,  whether  it  takes  its  formation  from  the  mother,  after  the 
firft  formation  of  the  embryo,  are,  perhaps,  not  eafily  determined. 

b In  vegetables,  I believe,  it  invariably  holds  good,  that  however  improved  by  culture,  if 
neglected,  they  foon  degenerate  into  their  firft  ftate. 

c As  the  colour  of  this  membrane  correfponds  with  the  colour  of  the  fkin  and  hair  of  the 
perfon,  it  is  probable  that  the  people,  among  whom  it  firft  got  the  name,  were  dark. 

partly 
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partly  black,  and  partly  of  the  appearance  of  polifhed  filver  : arid  in  many 
claffes,  the  variation  from  dark  is  of  two  colours  ; for  in  the  cow,  in 
fheep,  deer,  horfes,  and  I believe  in  all  animals  feeding  on  grafs,  there 
are,  in  the  fame  eye,  certain  portions  of  it  white,  and  others  of  a fine 
green  colour.  The  difference  in  colour  of  this  pigmentum,  in  the  eyes  of 
different  animals  of  the  fame  fpecies,  is  very  remarkable ; in  the  human 
fpecies  it  is  of  all  the  different  fhades  between  black  and  almofl  white ; 
and  the  fame  variety  is  feen  in  rabbits,  mice,  crows,  blackbirds,  &c. 
but  in  thefe  it  is  of  one  colour  only  in  the  fame  eye.  Every  fpecies  is, 
perhaps,  fubjedt  to  fuch  variations  ; and  fome  of  thefe  deviations  are  fo 
extraordinary,  as  with  propriety  to  be  denominated  monftrous a. 

The  variation  in  the  colour  of  the  pigmentum  in  different  fpecies  of 
animals,  feems  to  depend  on  a fixed  law  of  nature ; but  the  varieties 
which  are  met  with  in  the  fame  fpecies  are  much  lefs  conflant,  being 
merely  different  fhades,  approaching  to  black  or  white.  But  the  extra- 
ordinary circumflance  is,  its  being  fometimes  unufually  lighter  in  indivi- 
duals of  the  fame  fpecies,  and  this  difference  is  fometimes  flatting  up  in 
the  offspring  without  any  hereditary  principle  to  account  for  it. 

The  human  fpecies  is  a finking  example  of  the  colour  of  the  pigmen- 
tum correfponding  with  that  of  the  fkin  and  hair  ; and  though  the  fkin 
and  hair  of  one  perfon  differs  very  confiderably  from  the  fkin  and  hair  of 
another,  yet  it  is  not  in  fo  great  a degree  as  in  many  animals.  There 
are  cattle  perfectly  white,  white  fheep,  white  dogs,  white  cats,  and  rab- 
bits ; but  there  are  few  of  the  human  fpecies  that  we  can  fay  are  per- 
fectly white.  They  rather  pafs  from  the  black  into  the  brown,  red,  and 
even  light  yellow;  and  we  find  this  pigmentum,  although  only  of  one  co- 
lour, varying  through  all  the  different  correfponding  fhades.  In  the  African 
negro,  the  blacknefs'  of  whofe  hair  and  fkin  are  great  diflinguifhing  cha- 

3 Perhaps  the  word,  monftrous,  is  too  ftrong,  or  not  exactly  juft.  It  certainly  may  be  laid 
down  as  one  of  the  principles  or  laws  of  Nature,  to  deviate  under  certain  circumftances.  It 
may  alfo  be  obferved,  that  it  is  neither  neceftary,  nor  does  it  follow,  that  all  deviations  from 
the  original  muft  be  a falling  off ; it  appears  juft  the  contrary,  therefore  we  may  fuppofe  that 
Nature  is  improving  its  works ; or,  at  leaft,  has  eftablifhed  the  principle  of  improvement 
in  the  body-  as  well  as  in  the  mind. 
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ra&eriftics,  this  pigmentum  is  alfo  very  black.  In  the  mulatto,  who  has 
not  the  fkin  To  dark  as  the  African,  but  the  hair  nearly  as  black,  this 
pigmentum  is  of  a fhade  not  quite  fo  deep,  yet  hill  does  not  approach 
fo  near  to  the  middle  tint  as  the  fkin,  rather  following  the  colour  of  the 
hair.  In  people  of  a fwar thy  complexion,  as  Indians,  Turks,  Tartars, 
Moors,  &c.  we  find  the  hair  always  of  a jet  black,  and  this  fubflance 
of  a much  darker  brown  than  in  thole  that  are  fair.  In  thofe  of  very  dark 
complexions,  and  having  very  black  hair,  although  defcended  from  fair 
parents,  the  fame  thing  holds  good.  There  are  few  fpecies  of  animals, 
or  even  individuals  of  a fpecies,  whofe  bodies  are  only  of  one  colour. 
Crows,  and  fome  others,  are  exceptions;  but  the  greatefi:  number  are  of  two 
or  more,  being  varioufly  fpotted  or  ftreaked,  either  with  different  colours, 
or  with  fhades  of  the  fame.  Many  fpecies  are  conffcantly  lighter  in  fome 
parts  of  the  body  than  in  others  ; and,  with  a few  exceptions,  animals 
are  generally  lighter,  as  to  colour,  on  the  lower,  or  what  may  be  called 
the  foreparts,  than  on  the  upper  or  backparts.  The  fair  man  or  woman 
may  ftriftly  be  confidered  as  a fpotted  or  variegated  animal.  In  many 
perfons,  the  hair  of  the  head,  eyebrows,  eyelafhes,  beard,  and  hair  on 
the  pubes,  all  vary  in  colour.  The  hair  of  the  three  firft  may  be  called 
fcetal,  and  are  oftener  all  of  the  fame,  than  of  a different  colour ; the 
two  laft  are  to  be  confidered  as  adult  hair,  and  are  commonly  alike  in 
colour,  which  yet  frequently  varies  from  that  of  the  foetus ; the  laft  is 
more  liable  to  change  its  colour  than  the  other  ; and  the  change  is  gener- 
ally that  of  growing  darker,  efpecially  on  the  head  and  the  eyelafhes2. 
This  difference  in  the  colour  of  the  hair,  on  different  parts  of  the  body, 
is  not  fo  obfervable  in  thofe  nations  who  are  dark  or  fwarthy,  as  in 
people  inhabiting  many  of  the  northern  climates. 

In  animals  which  are  variegated,  let  us  obferve  the  colour  of  this  pig- 
mentum, and  we  fhall  find  it  regulated  by  fome  general  principle,  and 
correfponding  with  the  colour  of  the  eyelafhes.  The  magpie,  for  in- 
ftance,  is  nearly  one-third  or  fourth  part  white  ; and  the  two  colours,  if 
blended,  would  make  the  compound  grey  ; but  the  eyelafhes  being  black, 

a The  hair  growing  grey,  is  not  in  the  leaft  to  the  prefent  purpofe. 
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the  pigmentum  is  black  alfo.  We  fometimes  meet  with  people  whole 
(kin  and  hair  are  very  white,  and  yet  the  iris  is  dark,  which  is  a fign  of 
a dark  pigmentum  $ but  if  we  examine  more  carefully,  we  fhall  alfo  find 
that  the  eyelafhes  are  dark,  although  the  eyelids  may  be  the  colour  of 
the  common  hair. 

As  the  colour  of  the  iris  in  the  human  fpecies  is  probably  a prefump- 
tive,  though  not  a certain  fign  of  the  colour  of  this  pigmentum,  we  may 
be  led  to  fuppofe  that  in  thofe  who  have  the  iris  in  one  eye  different  from 
that  of  the  other,  this  fubftance  will  likewife  differ : but  this  I cannot 
determine,  never  having  examined  the  eyes  of  any  perfon  with  fuch  a 
peculiarity.  It  is  not  an  uncommon  circumftance  in  fome  fpecies  of 
animals ; the  Angola  cat  feldom  having  the  colour  of  the  iris  the  fame  in 
both  eyes. 

In  people  remarkably  fair,  whether  they  are  of  a race  that  is  naturally 
fo,  or  what  may  be  called  monftrous  in  refpedt  to  colour,  as  white  Ethi- 
opians, ftill  we  find  this  pigmentum  following  the  colour  of  the  fkin  and 
hair ; being  in  fome  of  a light  brown,  and  in  others  almoft  white,  ac- 
cording to  the  colour  of  the  hair  in  fuch  people. 

All  foals  are  of  the  fame  colour ; and  whatever  that  may  be,  as  they 
grow  older  it  generally  becomes  lighter ; therefore  the  pigmentum  in 
them  is  almoft  always  of  the  fame  colour,  and  does  not  feem  to  change 
with  the  hair.  This  change,  however,  is  only  in  the  hair,  and  not  in 
the  fkin  ; the  fkin  of  a white  or  grey  horfe  being  as  dark  as  the  fkin  of  a 
black  one  : yet  there  is  a cream-coloured  breed  which  has  the  lkin  of  the 
fame  colour,  whofe  foals  are  alfo  of  a cream-colour ; and  by  infpefting 
the  parts  not  covered  with  hair,  fuch  as  the  mouth,  anus,  fheath,  &c. 
thefe,  and  the  pigmentum  of  the  eyes  of  fuch  horfes,  are  found  of  a 
cream-colour  likewife. 

In  the  pigmentum  of  the  rabbit  kind,  there  are  all  the  degrees  of  dark 
and  light,  correfponding  with  the  colour  of  the  hair ; yet  there  feem  to 
be  exceptions  to  this  rule  in  fome  white  rabbits  with  black  eyes,  and 
therefore  with  black  pigmentum  ; but  in  all  fuch  there  is  either  a cir- 
cle of  black  hair  furrounding  the  eye,  or  the  eyelafhes,  and  the  (kin 
forming  the  edge  of  the  lid,  is  alfo  black.  In  many  white  cattle,  this  is 
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alfo  obfervable  • and  in  that  breed  of  dogs,  called  Danes,  fome  have  the 
hair  furrounding  one  eye  black,  while  the  hair  furrounding  the  other  is 
white  ; and  the  iris  of  the  one  is  often  lighter  than  that  of  the  other. 
This  circumftance,  of  the  iris  of  one  eye  being  lighter  in  colour  than  that 
of  the  other,  is*  a common  thing  in  the  human  fpecies  ; and  fometimes 
only  one-half  of  the  iris  is  light,  without  any  difference  in  the  colour  of 
the  eyelafh,  or  eyebrow.  Whether  this  difference  in  the  colour  of  the  iris 
of  the  two  eyes,  in  the  fame  animal,  is  owing  to  the  pigmentum  being 
different  in  colour,  I do  not  know ; although  I rather  fufpetft  it  is  fome- 
thing  fimilar  to  the  white  iris  in  horfes,  which  makes  them  what  is 
called  wall-eyed. 

The  variation  of  colour  appears  moft  remarkable  when  a white  ftarts  up, 
either  where  the  whole  fpecies  is  black,  as  in  the  crow  or  blackbird  ; or 
where  only  a certain  part  of  the  fpecies  is  black,  (but  permanently  fo)  as 
a white  child  born  of  black  parents  ; and  a perfectly  white  child  whofe 
hair  is  white,  and  who  has  the  pigmentum  alfo  white,  though  born  of 
parents  who  are  fair,  fhould  as  much  be  confidered  as  a play  of  Nature  as 
the  others.  All  thefe  lufus  naturae ; fuch  as  the  white  negro,  the  pure 
white  child  of  fair  parents,  the  white  crow,  the  white  blackbird,  white 
mice,  &c.  have  likewife  a white  pigmentum  correfponding  with  the  co- 
lour of  the  hair,  feathers,  and  fkin. 

Belides  the  circumftance  of  animals  of  the  fame  fpecies  differing  from 
one  another  in  colour,  there  are  fome  diftindt  fpecies  which  are,  as  far  as 
we  know,  always  of  a light  colour,  and  in  them  too  this  pigmentum  is 
white  ; the  animal  I allude  to  is  the  ferret. 

When  the  pigmentum  is  of  more  than  one  colour  in  the  fame  eye, 
the  lighter  portion  is  always  placed  at  the  bottom  of  the  eye,  in  the 
fhape  of  a halfmoon,  with  the  circular  arch  upwards  ; the  ftraight  line, 
or  diameter,  paffing  almoft  horizontally  juft  acrofs  the  lower  edge  of  the 
optic  nerve,  fo  that  the  end  of  the  nerve  is  within  this  lighter  coloured 
part,  which  makes  a kind  of  femicircular  fweep  above  the  nerve.  This 
fhape  is  peculiar  to  the  cat,  lion,  dog,  and  moft  of  the  carnivorous  tribe ■, 
in  the  herbivorous,  the  upper  edge  being  irregular ; however,  in  the  feal, 
the  light  part  of  this  pigmentum  is  equally  difpofed  all  round  the  optic 
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nerve,  and  is,  on  the  whole,  broader  than  it  is  commonly  found  in 
quadrupeds.  How  far  this  increafed  furface  is  an  approach  towards  the 
fifh  kind,  in  which  it  is  wholly  of  this  metallic  white,  I will  not  pre- 
tend to  fay  ; but  it  is  probable  that,  as  the  animal  is  to  fee  under  water 
as  well  as  in  the  air,  its  being  circular,  may  be  for  its  better  correfpond- 
ing  with  the  form  of  the  eyelids,  which  open  equally  all  round ; this 
feems  alio  to  correfpond  with  what  is  obfervable  in  fifhes,  as  they  are 
without  eyelids. 

The  colour  of  the  pigmentum,  whether  white,  or  green,  or  both,  has 
always  a bright  furface,  appearing  like  polilhed  metal ; which  ap- 
pearance, animal  fubftance  is  very  capable  of  taking  on,  as  we  fee  in 
hair,  feathers,  filk,  &c. 

After  having  taken  notice  of  the  various  colours  of  this  pigmentum  in 
different  animals,  both  where  permanent,  and  where  it  appears  to  be  a 
play  of  Nature,  let  us  next  examine  what  effedt  it  has  upon  vilion,  in  both 
cafes  ; whether  thefe  effedts  are  fimilar,  or  if  one  cafe  illuftrates  the 
other. 

It  may  be  alferted  as  an  undoubted  fadt,  that  the  light  which  falls  on 
the  retina,  covering  a white  pigmentum,  has  more  effedt  than  when  it 
falls  on  the  retina  which  covers  a dark  one  : which  is  known  by  com- 
paring the  vihon  of  thofe  of  the  fame  fpecies  who  have  the  pigmentum 
wholly  dark,  with  thofe  who  have  it  perfedtly  white ; and  fomething 
may  be  learned,  by  a fimilar  comparifon  of  animals  who  have  it  only  in 
part  white,  with  thofe  which  have  it  entirely  dark,  although  they  are  of 
different  fpecies,  as  it  is  reafonable,  from  analogy,  to  fuppofe  that  fome 
fuch  effedt  is  produced  in  the  eye  which  is  poffeffed  of  both. 

I fhall  firfl  confider  the  effedt  produced  when  the  white  or  light  colour 
makes  only  part  of  the  pigmentum.  This  will  lead  me  to  obferve,  that 
all  animals  having  the  pigmentum  diverfified,  though  they  are  capable  of 
bearing  as  much  light  as  others,  and  can  fee  as  perfedtly  when  light  is  in  an 
equal  degree  ; can  likewife  fee  very  diftindtly  when  the  light  is  much  lefs 
than  ferves  the  purpofes  of  animals  having  it  wholly  dark.  May  we  not, 
therefore,  afcribe  this  advantage  to  the  pigmentum  being  partly  white  ? 
One  might  be  almoft  tempted  to  fuppofe,  that  fuch  animals  have  a power 
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of  prefenting  the  different  parts  of  the  eye  to  the  light,  according  to  the 
quantity  of  light  required;  or  of  moving  the  chryftalline  humour  higher 
or  lower : but  we  are  at  prefent  unacquainted  with  any  power  in  the  eye 
by  which  thefe  adfions  can  be  performed. 

We  may  obferve  that  when  a cat  or  dog  looks  at  us  in  the  twilight, 
the  whole  pupil  is  inlarged  and  illuminated  ; but  in  a full  light  that  there 
is  no  1'uch  appearance.  It  is  plain  there  muff  be  a reflexion  of  light  from 
the  bottom  of  the  eye,  to  produce  the  above  effedt ; efpecially  as  the  light 
relledted  is  always  of  the  colour  of  the  pigmentum  in  fuch  animals;  in 
the  cow  it  is  a light  green. 

I fhall  fecondly,  coniider  thofe  which  have  the  whole  pigmentum  of 
a white  colour,  whether  it  is  accidental  or  natural,  and  which  fee  much 
better  in  the  dark,  or  with  lefs  light  than  thofe  in  which  it  is  of  a dark 
colour : of  the  firft  of  thefe  I fhall  take  my  inftance  from  the  human 
fpecies  ; of  the  fecond,  the  ferret  will  ferve  as  an  example. 

Thofe  of  the  human  fpecies,  who  have  the  pigmentum  of  a light  colour, 
fee  much  better  with  a lefs  degree  of  light  than  thofe  who  have  it  dark ; 
and  this  in  proportion  to  their  fairnels  : for  when  the  hair  is  quite  white, 
they  cannot  fee  at  all  in  open  day,  without  knitting  their  eyebrows,  and 
keeping  the  eyelids  almoft  fhut.  In  many  of  thefe  inffances  there  is 
an  univerfal  glare  of  light  from  the  pupil,  tinged  with  a fhade  of  red  ; 
this  colour,  moil  probably,  arifes  from  the  blood  in  the  veffels  of  the 
choroid  coat ; I have  obferved  that  the  pigmentum  is  thinned:  when  it 
is  light ; fo  that  fome  of  the  light,  which  is  refledted  from  the  point 
of  vifion,  would  feem  to  be  thrown  all  over  the  inner  furface  of  the  eye; 
which  being  white,  or  rather  a reddifh  white,  the  light  appears  to  be 
again  refledted  from  fide  to  fide a.  This  feemed  to  be  the  cafe  in  a boy 
at  Shepperton,  when  about  three  years  of  age,  and  of  whom  I have  a 
portrait,  to  fliow  that  appearance.  He  is  now  about  thirteen  years  of 
age  : the  common  light  bf  the  day  is  ftill  too  much  for  him ; the  twi- 

a How  far  this  is  really  the  cafe,  I do  not  abfolutely  fay.  For  whatever  light  comes 
through  the  pupil,  mud  be  reflected  from  the  point  of  vifion  ; but  I conceived  I faw  the  light 
palling  through  the  fubftance  of  the  iris. 
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light  is  lefs  offenfive.  When  in  a room,  he  turns  his  eyes  from  the  win- 
dow ; and  when  made  to  expofe  his  face  to  the  light,  or  when  out  in  the 
open  air,  he  knits  his  eyebrows,  half  fhuts  his  eyelids,  and  bends  his  head 
forwards,  or  a little  down  : yet  the  light  appears  lefs  obnoxious  to  him 
now  than  formerly,  probably  from  habit.  Such  perfons  appear  to  be 
nearer  fighted  than  people  in  common  ; but  I apprehend  that  arifes  from 
the  pofition  into  which  the  eyelids  and  brows  are  thrown,  which  not 
only  in  a great  degree  excludes  the  light,  making  the  objeCt  faint  in  pro- 
portion to  the  contraction  of  the  pupil  and  fhade  made  by  the  eyelids  and 
eyebrows  ; but  at  the  fame  time  fits  the  eye  to  fee  near  objeCts  : for  if 
we  nearly  clofe  our  eyelids,  and  knit  our  eyebrows,  we  can  fee  a fmall 
objedt  much  nearer  than  if  we  did  not  perform  fuch  aCtions ; and  it  will 
make  above  a foot  difference  in  the  focal  diftance  of  the  eye.  In  many 
rabbits  who  have  white  eyelafhes,  and  in  white  mice,  the  pigmentum  is 
entirely  white.  The  fame  thing  is  to  be  obferved  in  a certain  diftinCt  fpe- 
cies  of  animals,  the  ferret,  which  we  have  adduced  as  an  example  of  the 
pigmentum  being  naturally  white  : thel'e  animals  being  intended  to  fee 
in  the  dark,  and  their  mode  of  life  not  expofing  them  to  the  light,  they 
are  liable,  in  a much  greater  degree,  to  be  affeCted  by  ftrong  light. 

If  it  is  allowed  as  probable  that,  in  animals  having  the  pigmentum 
diverfified,  the  objeCt  to  be  viewed  is  thrown  upon  the  lighter  coloured 
portion  ; how  does  it  happen  that  fuch  are  able  to  bear  the  light  better 
than  thofe  who  have  the  pigmentum  altogether  of  a light  colour  ? Perhaps 
it  is  not  the  illuminated  objeCt  itfelf  that  is  offenfive  to  the  retina  ; but 
that  diffufion  of  light  in  the  one  kind  of  eye,  which  does  not  happen  in 
the  other. 

Having  ftated  the  faCts,  and  the  general  effeCt  arifing  from  the  diverfi- 
fied pigmentum,  let  us  next  confider  the  manner  in  which  the  effeCt  is 
produced ; — That  fuch  animals  fee  better  with  little  light,  than  thofe 
which  have  the  pigmentum  wholly  black. 

Let  us  here  fuppofe  the  retina  to  be  the  organ  of  fight ; and  that  by 
the  rays  which  fall  upon  it  being  properly  refraCted,  it  gives  or  conveys 
to  the  mind  an  idea  of  a diftinCt  objeCt,  correfponding  with  the  fenfation 
of  touch.  This  is  the  moft  common  and  ftmple  manner  in  which  vifion 
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is  performed,  and  is  that  mode  which  takes  place  where  the  pigmentum 
is  black,  or  nearly  fo ; and  where  the  greateft  quantity  of  external  light 
is  required. 

The  retina,  although  fomewhat  opaque,  is  yet  fo  tranfparent  as  to 
allow  a conliderable  quantity  of  light  to  pafs  through  it.  For  if  this  was 
not  the  cafe,  there  could  not  be  thofe  differences  in  the  appearance  of  the 
eye  which  I have  been  defcribing.  The  rays  which  pafs  through,  we  may 
fuppofe,  do  or  do  not  give  fenfation  in  their  paffage  ; and  we  may  alfo  fup- 
pofe,  that  only  thofe  which  ftrike  againft  the  retina  are  the  caufe  of  fen- 
fation : but  this  is  not  the  prefent  inquiry  ; the  rays  which  pafs  through 
the  retina,  are  what  I am  alone  to  confider  ; which  falling  upon  the 
pigmentum,  are  there  difpofed  of  according  to  the  refledting  powers 
of  that  fubffance.  If  the  pigmentum  is  black,  the  rays  will  then  be 
abforbed  and  entirely  loft ; therefore  in  fuch  eyes,  viftoii  can  receive 
no  affiftance  from  it ; and  confequently  a confiderable  quantity  of  light 
is  required  to  produce  diftindt  vifion  : but  in  thofe  who  have  fome  part 
of  this  pigmentum  white,  we  find  that  the  rays  of  light  which  pafs 
through  the  retina,  are  refledled  back  again ; and  in  this  cafe  it  is  not 
unnatural  to  fuppofe  that  the  refledted  rays,  in  their  paffage  back,  will 
ftrike  againft  the  retina  and  increafe  the  power  of  vifion.  It  is-  evident 
that  a confider-able  portion  paffes  forwards  through  the  retina,  which,  I 
fufpedt,  is  partly  loft  on  the  inner  furface  of  the  lateral  and  forepart 
of  the  eye,  where  the  pigmentum  is  black,  while  the  remainder  paffes 
through  the  pupil,  and  is  again  thrown  on  the  objedt  looked  at.  The 
next  thing  to  be  confidered  is,  whether  the  (hape  of  the  eye  is  fuch,  as 
will  throw  the  rays,  which  paffed  through  the  retina,  back  upon  that  mem- 
brane, in  the  fame  or  nearly  in  the  fame  place  as  that  through  w7hich  they 
originally  came.  The  eye  being  a fphere,  or  approaching  to  that  figure, 
makes  it  probable.  But  whether  the  curve  is  fuch  as  will  refledl  the  rays 
exadtly  in  the  fame  diredtion,  is  not  fo  eafily  determined.  If  the  curve  be 
a true  one,  then  the  rays  that  are  not  obftrudted  in  their  return  by  the  re- 
tina, muft  pafs  forwards  through  the  pupil  ; and  being  refradled  in  their 
paffage  through  the  chryftalline  humour,  will  be  fent  out  of  the  eye  in 
the  fame  lines  in  which 'they  entered,  and  be  thrown  on  the  very  objedt 

from 
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from  whence  they  came.  This  feems  to  be  in  a great  meafure  the  cafe, 
by  the  confiderabie  degree  of  illumination  from  the  cat’s  eyes.  If  the 
rays,  reflected  from  the  light  part  of  the  pigmentum,  fhould  not,  in  their 
return,  ftrike  exactly  on  the  fame  points  in  the  retina,  through  which 
they  firft  palled ; yet  if  they  are  thrown  nearly  on  the  fame  place  it  will 
be  fufficient ; for  we  know  that  our  fenfations  are  not  capable  of  con- 
veying to  the  mind  mathematical  exadtnefs.  And  the  fame  circumftance 
will  be  a fufficient  anfwer,  fhould  it  be  objected  that  the  time  loft  in  the 
palling  and  repaffing  of  the  rays  may  prevent  diftindt  vifion  ; for  it  is 
known,  that  if  an  illumined  body  is  made  to  move  quickly  in  a circle,  it 
will  appear  to  the  eye  a circle  of  fire. 


THE  USE  OF  THE  OBLIQUE  MUSCLES. 

Muscles  are  the  adtive  parts  in  an  animal  body,  producing  different 
UFedts,  according  to  the  circumftances  in  which  they  are  placed  ; and 
moft  parts  requiring  a variety  of  motions,  it  became  necelfary  to  have  a 
variety  of  mufcles  fuited  to  thefe  motions. 

The  fundtion  of  a mufcle  depends  on  the  contraction  of  its  fibres ; and 
the  moft  general  effect  produced  by  this  contraction,  is  to  move  fome  one 
part  of  the  body  upon  another : but  we  may  obferve,  that  when  motion, 
in  a part,  is  performed  by  one  fet  of  mufcles,  there  are  other  mufcles  em- 
ployed in  regulating  that  motion  : as  happens  in  moft  joints.  And  in  a 
whole  part,  defined  to  a variety  of  motion,  and  compofed  of  fmaller  parts, 
intended  likewife  to  have  their  diftindt  motions,  we  find  mufcles  appro- 
priated for  the  purpofe  of  keeping  fome  of  thofe  parts  fixed  in  a particular 
pofition,  while  the  whole  part  is  to  be  moved  by  other  mufcles,  according 
to  the  nature  of  the  addon  to  be  performed.  This  will,  perhaps,  be  beft 
illuftrated  by  attending  to  what  takes  place  in  the  eye,  confidering  it  as 
part  of  the  head. 

The  eye  being  an  organ  of  fenfe,  which  is  to  receive  impreffions  from 
without,  it  was  necelfary  it  fhould  be  able  to  give  its  motions  that  kind  of 
direction  from  one  body  to  another,  as  would  permit  its  being  impreffed 
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by  the  various  furrounding  objects ; and  it  was  alfo  necefiary,  that  there 
fhould  be  a power  capable  of  keeping  the  eye  fixed,  when  our  body  or 
head  was  in  motion. 

For  the  better  undemanding  this  adtion  of  pointing  the  eye  towards 
objedts  under  the  various  circumftances  of  vifion,  it  will  be  necef- 
fary  to  mention,  that  the  eye  is  furnifhed  with  mufcles,  fome  of  which 
in  the  quadruped,  bird,  amphibia,  and  fifhes,  are  called  ftraight,  from 
their  being  placed  in  the  diredtion  of,  or  parallel  to,  the  axis  of  the  eye  : 
and  two,  I believe,  have  always  been  named  oblique.  Of  the  ftraight, 
fome  animals  have  more  than  others.-  There  are  four  ftraight  mufcles 
which  are  common  to  moft  animals ; and  thole  which  have  more,  have 
the  additional  mufcles  inferted  immediately  in  the  eyeball,  on  its  posterior 
furface,  and  furrounding  the  optic  nerve.  The  four  ftraight  mufcles,  which 
are  common  to  all  quadrupeds,  pals  further  forwards,  and  are  rather 
inferted  towards  the  anterior  furface  of  the  eye.  For  vifion,  at  large,  it 
was  not  only  necefiary  that  the  eye  fhould  be  capable  of  moving  from 
objedt  to  objedt,  but  alfo  necefiary  that  there  fhould  be  a power  to  keep 
it  fixed  on  any  one  objedt  the  mind  might  be  attentive  to  ; therefore  the 
mufcles  are  formed  lo  as  not  only  to  be  able  to  move  the  eye  from  objedt 
to  objedt,  but  likewife  to  keep  its  point  of  vifion  fixed  upon  any  particular 
one,  while  the  eye  is  moving  progreflively  with  the  head  or  body.  This 
is  the  ufe  of  thefe  mufcles,  when  the  parts  from  whence  they  arile  are  kept 
fixed  refpedting  the  objedts  the  eye  is  pointed  to ; but  it  is  often  necefiary 
while  the  eye  is  fixed  upon  a particular  objedt,  that  the  eyeball,  and  the 
head  in  which  it  is  fixed,  fhould  lliift  their  fituation  refpedting  that  objedt; 
and  this  would  alter  the  diredtion  of  the  eye,  if  the  mufcles  had  not  the 
power  of  taking  up  an  adtion  that  produces  a contrary  effedt,  that  is, 
keeping  the  point  of  infertion  of  the  mufcles  as  the  fixed  point,  by  caufing 
their  fibres  to  contradt  according  as  the  origins  of  the  mufcles  vary  their 
pofition  refpedting  the  objedt.  From  all  which  we  find  thefe  three  modes 
of  adtion  produced  ; firft,  the  eye  moving  from  one  fixed  objedt  to  ano- 
ther ; then  the  eye  moving  along  with  an  objedt  in  motion  ; and  laft, 
the  eye  keeping  its  axis  to  an  objedt,  although  the  whole  eye,  and  the 
bead,  of  which  it  makes  a part,  are  in  motion.  From  either  of  thefe 
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motions  taking  place  fingly,  or  being  combined,  the  eye  is  always 
kept  towards  its  object.  In  the  two  firlt  modes  of  adion,  the  origins 
of  the  mufcles  are  fixed  points  refpeding  the  objed  ; and  in  the  lafi, 
the  objed  becomes  as  it  were  the  centre  of  motion,  or  fixed  point,  com- 
manding the  diredion  of  the  adions  of  the  eye,  as  the  north  com- 
mands the  diredion  of  the  needle,  let  the  box  in  which  it  is  placed  be 
moved  in  what  diredion  it  may.  Thefe  two  firft  modes  of  adion  are 
performed  by  the  ftraight  mufcles ; for  the  head  being  a fixed  point,  they 
are  capable  of  moving  the  eye  up  and  down,  from  right  to  left,  with  all  the 
intermediate  motions,  which  taken  together  conftitute  a circular  move- 
ment; or  when  the  eye  is  to  become  the  fixed  point,  then  the  head  itfelf 
performs  the  circular  movement.  Thence  appears  the  necefiity  why  the 
pbjed,  the  axis  of  the  eye,  and  the  point  of  fenfation,  fhould  all  three  be 
in  the  fame  ftraight  line.  But  this  does  not  take  place  in  all  movements 
of  that  whole  of  which  the  eye  makes  a part ; for  befides  thofe  which  we 
have  already  taken  notice  of,  the  head  is  capable  of  a motion  from 
fhoulder-  to  fhoulder,  the  axis  of  which  is  through  the  axis  of  the  two 
eyes,  from  the  fore  to  the  backpart.  It  fhould  be  here  obferved,  that  for 
aiftind  vifion,  the  objed  muft  be  fixed  refpeding  the  pupil  of  the  eye, 
and  not  in  the  lead  allowed  to  move  over  its  furface*.  To  prevent  any 
progreffive  motion  of  the  objed  over  the  retina  of  the  eye,  either  from 
the  motion  of  the  objed  itfelf,  or  of  the  head  in  fome  of  the  motions  of 
that  part,  the  ftraight  mufcles  are  provided  as  has  been  explained  ; but 
the  effeds  which  would  arife  from  fome  other  motion  of  the  head,  as  from 

a Optical  writers  feem  to  have  been  entirely  ignorant  of  this  ; for  they  not  only  fuppofe 
diftindt  vifion  compatible  with  the  object  having  a motion  over  the  different  parts  of  the 
retina,  but  even  explain  the  effects  which  would  be  produced  by  it  on  the  mind  of  the  ob- 
ferver.  Keill  makes  the  following  obfervation  : 

“ Since  opticks  teach  us,  that  every  body,  which  is  vifible,  has  by  means  of  the  rays  which 
proceed  from  that  objedt,  its  image  painted  on  the  bottom  of  the  eye,  or  retina ; it  follows 
that  thofe  objedts  will  feem  to  be  moved,  whofe  images  are  moved  on  the  retina,  that  is, 
which  pafs  over  fucceffively  tire  different  parts  of  the  retina,  whilft  the  eye  is  fuppofed  to  be 
at  reft  : but  thofe  objedts  will  be  looked  upon  as  being  at  reft  whofe  images  always  occupy 
the  fame  part  of  the  retina,  that  is,  when  the  motion  of  thofe  images  are  not  perceived  in  the 
bottom  of  the  eye.”  Keill’s  Introduction  to  Natural  Philofophy,  page  79. 
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fhoulder  to  fhoulder,  cannot  be  corrected  by  the  adion  of  the  flraight 
mufcles,  therefore  the  oblique  mufcles  are  provided.  Thus  when  we 
look  at  an  objed,  and  at  the  fame  time  move  our  heads  to  either  fhoul- 
der,  it  is  moving  in  the  arch  of  a circle  whofe  centre  is  the  neck ; and 
of  courfe  the  eyes  would  have  the  fame  quantity  of  motion  on  this 
axis,  if  the  oblique  mufcles  did  not  fix  them  upon  the  objed;  When 
the  head  is.  moved  towards  the  right-fhoulder,  the  fuperior  oblique 
mufcle  of  the  right-fide  ads  and  keeps  the  right-eye  fixed  on  the  objed ; 
and  a fimilar  effed  is  produced  upon  the  left-eye  by  the  adion  of  its 
inferior  oblique  mufcle;  when  the  head  moves  in  a contrary  diredion, 
the  other  oblique  mufcles  produce  the  fame  effed.  This  motion  of  the 
head  may,  however,  be  to  a greater  extent  than  can  be  counteraded 
by  the  adion  of  the  oblique  mufcles.  Thus,  for  inftance,  while  the 
head  is  on  the  left-fhoulder,  the  eyes  may  be  fixed  upon  an  objed, 
and  continue  looking  at  it  while  the  head  is  moved  to  the  right-ihoulder, 
which  fweep  of  the  head  produces  a greater  effed  upon  the  eyeballs 
than  can  be  counteraded  by  the  adion  of  the  oblique  mufcles  ; and 
in  this  cafe  we  find  that  the  oblique  mufcles  let  go  the  eye,  fo  that  it 
immediately  returns  into  its  natural  fituation  in  the  orbit.  Whether  this 
is  performed  by  the  natural  elaflicity  of  the  parts ; or  whether  the  anta- 
gonifl  oblique  mufcles  take  up  the  adion  and  reinflate  the  eye,  I do  not 
know.  If  the  head  flill  continues  its  motion  in  the  fame  diredion,  then 
the  fame  oblique  mufcles  begin  to  ad  anew,  and  go  on  ading,  fo  as 
to  keep  the  eyes  fixed  on  the  objed : as  this  motion  of  the  head  feldom 
takes  place  uncombined  with  its  other  motions,  fome  of  the  ftraight  and 
oblique  mufcles  will  be  employed  at  the  fame  time,  according  as  the 
motions  are  compounded. 
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A DESCRIPTION  OF  THE  NERVES  WHICH 
SUPPLY  THE  ORGAN  OF  SMELLING. 


HE  nerves  being  in  themfelves  perhaps  the  moft  difficult  parts  of 


an  animal  body  to  diftedt,  becomes  a reafon  why  we  are  ftill  un- 
acquainted with  many  of  their  minuter  ramifications  yet  if  a knowledge 
of  thefe,  together  with  that  of  their  origin,  union  and  reunion,  is  at  all 
connected  with  their  phyfiology,  the  more  accurately  they  are  inveftigated, 
the  more  perfectly  will  the  functions  of  the  nerves  be  underftood.  I have 
no  doubt,  if  their  phyhology  was  fufficiently  known,  but  we  fhould  find 
the  diftribution  and  complication  of  nerves  fo  immediately  connected  with 
their  particular  ufes,  as  readily  to  explain  many  of  thofe  peculiarities  for 
which  it  is  now  fo  difficult  to  account.  What  naturally  leads  to  this 
opinion  is,  the  origins  and  number  of  nerves  being  conftantly  the  fame  ; 
and  particular  nerves  being  invariably  deftined  for  particular  parts.  The 
fourth  and  fixth  pair  of  nerves  are  remarkable  inftances  of  this  ; and 
we  may  reafonably  conclude,  that  every  part  has  its  particular  branch 
allotted  to  it ; and  that  however  complicated  the  diftribution  may  be, 
the  complication  is  always  regular.  There  are  fome  nerves  which  have  a 
peculiarity  in  their  courfe,  as  the  recurrent  and  chorda  tympani ; and 
others  which  are  appropriated  to  particular  fenfations,  as  thofe  which  go 
to  four  of  the  organs  of  fenfe,  feeing,  hearing,  fuelling,  and  tafting ; and 
fome  parts  of  the  body  having  peculiar  fenfations,  (as  the  ftomach  and 
penis)  we  may,  without  impropriety,  include  the  fifth,  or  fenfe  of  feel- 
ing. This  general  uniformity,  in  courfe,  connexion  and  diftribution,  will 
lead  us  to  fuppofe  that  there  may  be  fome  other  purpofe  to  be  anfwered 
more  than  mere  mechanical  convenience.  For  many  variations  have 
been  described  in  the  diftedtions  of  nerves,  which  I believe  to  have  arifen  • 
from  the  blunders  of  the  anatomift,  rather  than  from  any  irregularity 
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their  number,  mode  of  ramifying,  courfe,  diftribution,  or  connexion a with 
each  other.  We  obferve  no  fuch  uniformity  in  velfels  carrying  fluids ; 
but  find  particular  purpofes  anfwered  by  varying  their  origin  and  diftri- 
bution : the  pulmonary  artery  anfwers  a very  different  purpofe  in  the 
circulation  of  the  blood,  from  that  of  the  aorta  ; yet  both  arife  from  the 
fame  fource,  the  heart.  The  courfe  of  the  arteries  is  fuch  as  will  con- 
vey the  blood  moft  conveniently,  and  therefore  not  fo  neceflary  it  fhould 
be  uniform ; it  not  being  very  material  to  a part  by  what  channel  the 
blood  is  conveyed  ; though,  in  particular  inftances,  certain  purpofes  may 
be  anfwered  by  a peculiarity  in  origin  and  diftribution,  as  happens  in 
the  tefticle  of  quadrupeds.  This  obfervation  refpedting  arteries  is  like- 
wife  applicable  to  veins,  and  ftill  more  to  the  abforbent  veftels,  in  which 
laft,  regularity  is  even  lefs  effential  than  in  the  veins.  Whoever,  there- 
fore, difcovers  a new  artery,  vein,  or  lymphatic,  adds  little  to  the  ftock 
of  phyfiological  knowledge  ; but  he  who  difcovers  a new  nerve,  or  fur- 
nilhes  a more  accurate  defcription  of  the  diftribution  of  thofe  already 
known,  affords  us  information  in  thofe  points  which  are  moft  likely  to 
lead  to  an  accurate  knowledge  of  the  nervous  fyftem : for  if  we  confider 
how  various  are  the  origins  of  the  nerves,  although  all  arifing  from  the 
brain,  and  how  different  the  circumftances  attending  them,  we  muff; 
luppofe  a variety  of  ufes  to  arife  out  of  this  peculiar  ftrudture.  Indeed 
if  we  reflect  on  the  adtions  arifing  immediately  from  the  will,  and  affec- 
tions of  the  mind,  we  mu  ft  fee  that  the  origin,  connexion,  and  diftri- 
bution of  the  nerves,  muff;  be  exadt,  as  there  are  parts  whofe  adtions 
immediately  depend  upon  fuch  circumftances.  The  brain  may  be  faid  to 
have  an  intelligence  with  the  body  ; but  no  fuch  intercourfe  fubfifts 
between  the  different  parts  of  the  body  and  the  heart. 

a Here  it  is  to  be  underftood  I do  not  mean  lateral  connexion ; fuch  as  two  branches 
uniting  into  one  chord  and  then  dividing  ; or  a branch  going  to  a part,  either  Tingle  or  double, 
for  ftill  it  is  the  fame  nerve ; or  whether  a branch  unites  with  another  a little  fooner  or  a 
little  later,  for  ftill  it  is  the  fame  branch.  Such  effects  may  arife  more  from  a variety  in 
the  fhape  of  the  bodies  they  belong  to,  than  any  variety  in  the  nerves  themfelves. 
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In  the  fummer  of  1754,  I employed  myfelf  principally  in  differing 
the  nerves  palling  out  of  the  fkull  ; in  doing  which  I was,  of  courfe,  led 
to  trace  many  of  their  connections  with  thofe  from  the  medulla  fpinalis  • 
and  was  afilfted  by  Dr.  Smith,  then  purfuing  his  ftudies  in  London". 
The  better  to  trace  thefe  nerves  through  the  foramina  of  the  fkull, 
I fteep'ed  the  head  in  a weakned  acid  of  fea-falt  till  the  bones  were  ren- 
dered foft,  and  that  the  parts  might  be  as  firm  as  pofiible,  and  at  the 
fame  time  free  from  any  tendency  to  putrefaction  ; efpecially  as  it  was 
fummer,  the  acid  was  not  diluted  with  water,  but  with  fpirit.  When 
the  bones  were  rendered  foft,  I purfued  my  intention,  and  in  the  courfe 
of  the  dilfeCtion  difcovered  the  firlt  pair  of  nerves  ; and  having  made  a 
preparation  of  the  parts  in  which  they  were  found,  I immediately  had 
drawings  made  from  them,  with  a view  to  have  prefented  the  account  to 
the  Royal  Society,  but  other  purfuits  prevented  it b.  Engravings  were 
afterwards  made  from  thefe  drawings  ; and  the  preparation  was  repeatedly 
fhown  by  Dr.  Hunter,  in  his  courfes  of  anatomy,  who,  at  the  fame 
time,  pointed  out  that  alteration  in  the  mode  of  reafoning  upon  thofe 
nerves,  which  would  naturally  arife  from  this  difcovery.  In  this  difiedion 
I found  feveral  nerves,  principally  from  the  fifth  pair,  going  to  and  loft 
upon  the  membrane  of  the  nofe ; but  fuppofe  thofe  have  nothing  to  do 
with  the  fenfe  of  fmelling  ; for  it  is  more  than  probable,  that  what  may 
be  called  organs  of  fenfe,  have  particular  nerves,  whofe  mode  of  action 
is  different  from  that  of  nerves  producing  common  fenfation  -3  and  alfo 

a Dr.  Smith  was  afterwards  teacher  in  chymiftry  and  anatomy,  in  the  univerfity  of  Oxford; 
is  now  Savilian  profelTor  of  geometry,  and  ledturer  in  phyfiology.  This  account  of  the  firft 
pair  of  nerves,  as  alfo  of  the  branches  of  the  fifth,  is  taken  from  the  original  defcription 
written  by  him,  and  taken  from  my  difiedtion  when  I was  tracing  them. 

b Dr.  Scarpa,  profefior  of  anatomy  at  Pavia,  while  in  London,  in  1782,  acquainted  me 
that  he  had  difiedfed  the  ramifications  of  the  olfaCfory  nerves  ; and  that  on  his  return  to  Italy 
he  meant  to  publifh  an  account  of  them.  At  this  time  I fhowed  him  my  drawings  and  en- 
gravings. I have  lately  been  informed  that  he  has  publifhed  his  account,  but  have  not  met 
with  it:  I have,  however,  feen  one  of  his  engravings,  which  was  executed  in  London,  and 
is  very  elegant.  It  only  fhows  thofe  on  the  feptum  narium,  whofe  minutenefs  is  rather  car- 
ried further  than  the  power  of  dilledtion,  and  the  ramifications  are  more  regular  than  we  find 
them  in  Nature, 
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different  from  one  another ; and  that  the  nerves  on  which  the  peculiar* 
functions  of  each  of  the  organs  of  fenfe  depend,  are  not  fupplied  from 
different  parts  of  the  brain.  The  organ  of  light  has  its  peculiar  nerve ; 
fo  has  that  of  hearing  ; and  probably  that  of  fuelling  likewife  ; and,  on 
the  fame  principle,  we  may  fuppofe  the  organ  of  tafte  to  have  a peculiar 
nerve.  Although  thefe  organs  of  fenfe  may  likewife  have  nerves  from 
different  parts,  of  the  brain;  yet  it  is  mofh  probable  fuch  nerves  are 
only  for  the  common  fenfations  of  the  part,  and  other  purpofes  anfwered 
by  nerves.  Thus  we  find  nerves  from  different  origins  going  to  the 
parts  compofing  the  organ  of  fight,  which  are  not  at  all  concerned  in 
the  immediate  adt  of  vifion  ; it  is  alfo  probable,  although  not  fo  de- 
monftrable,  that  the  parts  compofing  the  ear  have  nerves  belonging  to 
them  limply  as  a part  of  the  body,  and  not  as  the  organ  of  a particular 
fenfe : and  if  we  carry  this  analogy  to  the  nofe,  we  lhall  find  a nerve, 
which  we  may  call  the  peculiar  nerve  of  that  fenfe  ; and  the  other  nerves 
of  this  part,  derived  from  other  origins,  which  only  convey  common  fen- 
fation,  we  may  fuppofe  are  only  intended  for  the  common  actions  of  the 
part.  This  mode  of  reafoning  is  equally  applicable  to  the  organ  of 
tafle ; and  if  the  opinion  of  peculiar  nerves  going  to  particular  organs 
of  fenfe,  be  well  founded,  then  the  reafon  is  evident  why  the  nofe, 
as  a part  of  our  body,  fhould  have  nerves  in  common  with  other  parts, 
befides.  thefe  peculiar  nerves ; and  as  the  membrane  of  the  nofe  is  of  con- 
siderable extent,  and  has  a great  deal  of  common  fenfation,  we  may  fup- 
pofe the  nerves  fent  to  this  part,  for  that  purpofe,  will  not  be  few  in 
number.  It  is  upon  this  principle  the  fifth  pair  of  nerves  may  be  fuppofed 
to  fupply  the  eye  and  nofe  in  common  with  other  parts  ; and,  upon  the 
fame  principle,  it  is  more  than  probable,  that  every  nerve  fo  affedted  as 
to  communicate  fenfation,  in  whatever  part  of  the  nerve  the  imprefiion 
is  made,  always  gives  the  fame  fenfation  as  if  affedted  at  the  common  feat 
of  the  fenfation  of  that  particular  nerve a. 

The 

* I knew  a gentleman  who  had  the  nerves  which  go  to  the  glans  penis  completely-deflroyed 
by  mortification,  almoft  as  high  as  the  union  of  the  penis  with  the  pubes  ; and  at  the  edge  of 
the  ©Id  fkin,  at  the  root  of  the  penis,  where  the  nerves  terminated,  was  the  peculiar  fenfation 
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‘The  firft  pair  of  nerves  arriving  at  the  part  of  its  deilination  as  fcon 
as  it  effapes  from  the  ikull,  and  immediately  ramifying,  has  rendered 
its  diilribution  more  obfcure  than  that  of  the  others,  whofe  courfe  to 
the  part  to  which  they  are  allotted  is  vifible  and  to  be  traced.  As  the 
body  of  the  nerve,  while  within  the  Skull,  is  pulpy  and  compofed  of 
the  brain  itfelf,  it  eafily  breaks  off  at  the  very  divifion  and  exit  of  the 
fmall  branches ; it  therefore  becomes  impoffible  to  trace  them,  as  we 
ufually  do  other  nerves ; and  they  have  by  moil  phyfiologiils  been  con- 
fidered  as  never  forming  chords,  but  going  on  in  their  pulpy  form  to  be 
distributed  on  the  membrane  of  the  nofe,  in  a mode  fomewhat  Similar  to 
that  of  the  optic  nerve  ; and  to  what  is  commonly  fuppofed  to  take  place 
with  refpeft  to  the  portio  mollis  of  the  feventh  pair.  Winilow  has  Sug- 
gested an  idea,  that  the  firSt  pair  forms  chords ; but  it  is  only  as  an  affer- 
tion ; and  not  having  defcribed  them,  that  alone  was  not  Sufficient  to 
alter  the  former  mode  of  reatoning. 

Haller,  who  is  to  be  conlidered  as  the  lateSl  anatomift  and  phy- 
SiologiSt,  who  has  published  on  the  Subject,  on  whom  we  can  depend, 
fays,  “ That  the  firSt  pair  of  nerves  makes  its  way  into  the  nofe,  covered 
by  the  pia  mater  only,  very  little  altered  from  what  it  w!^  when  within 
the  cavity  of  the  SkulT.”  This  Shows  that  Haller  retained  the  old  idea 
concerning  thefe  nerves  : but  we  Shall  find  that  they  become  firm  chords 
immediately  upon  piercing  the  dura  mater  and  cribriform  plate  of  the 
ethmoid  bone. 

The  firSt  pair,  while  within  the  Skull,  differs  in  Some  refpedls  from  all 
other  nerves ; firStly,  it  feems  to  be  made  up  of  a cortical  and  medullary 
fubStance,  while  the  others  appear  to  confiSt  of  medullary  alone;  and 


of  the  glans  penis  ; and  the  fenfatjon  of  the  glans  itfelf  was  now  only  common  fenfation ; 
therefore  the  glans  has,  probably,  different  nerves,  and  thofe  for  common  fenfation  may  come 
through  the  body  of  the  penis  to  the  glans. 

A ferjeant  of  marines  who  had  loft  the  glans,  and  the  greater  part  of  the  body  of  the  penis, 
upon  being  alked,  if  he  ever  felt  thofe  fenfations  which  are  peculiar  to  the  glans,  declared, 
that  upon  rubbing  the  end  of  the  flump,  it  gave  him  exadtly  the  fenfation  which  fridlion  upon 
the  glans  produced,  and  was  followed  by  an  emiffion  of  the  femen, 
a Elementa  Phyfiologiae,  vol.  5.  page  151, 


Secondly, 
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fecondly,  it  is  different,  in  that  it  does  not  feem  to  be  compofed  of 
fafciculi,  and  has  but  one  covering  from  the  pia  mater  inverting  the 
whole  nerve  ; whereas  other  nerves  appear  to  have  a covering  round  each 
fafciculus ; and  this  is  probably  the  reafon  why  the  firft  pair  is  weaker 
while  within  the  fkull,  than  the  others.  Its  form  is  fomewhat  trian- 
gular, having  three  edges,  from  its  lying  in  a groove,  made  by  two 
convolutions  of  the  brain.  Its  courfe  is  forwards,  a little  upwards  and 
inwards,  and  where  it  lies  upon  the  cribriform  plate  of  the  ethmoid 
bone,  becomes  fomewhat  larger  and  divides  into  a great  many  branches, 
like  fo  many  roots,  anfwering  to  the  number  of  holes  in  that  plate,  ex- 
cept one  for  a branch  of  the  fifth  pair ; but  thefe  divifions  we  cannot 
fee,  they  being  covered  by  the  body  of  the  nerve,  which  cannot  be 
raifed  without  breaking  off  the  fmall  branches  at  their  origins.  As 
the  branches  of  the  nerve  pafs  through  this  bone,  they  feem  to  take 
procefies  from  the  dura  mater  along  with  them;  they  then  become 
firm  chords,  fimilar  to  other  nerves.  Thefe  branches,  after  they  have 
got  through  the  bone,  form  themfelves  into  two  planes  or  divifions, 
one  pafiing  on  the  feptum,  the  other  on  the  turbinated  bones.  Thefe 
of  the  feptum  narium,  in  . their  paffage  to  the  nofe,  are  firfi:  continued 
a little  way  down,  in  bony  canals  of  the  perpendicular  lamella  of  the 
ethmoid  bone ; which  holes  become  fmall  grooves  in  that  bone ; and 
thofe  on  the  oppofite  fide  being  more  numerous  and  final  ler,  pafs  down 
in  fmall  holes  that  are  on  the  infide  plate  of  the  ethmoid  bone,  which 
holes  are  likewife  continued  into  grooves,  for  a little  way,  upon  that 
plate.  ¥/hen  thefe  branches  get  upon  the  membrane  of  the  nofe,  they 
fubdivide  into  a great  many  finaller  ones,  which  are  fomewhat  flattened, 
and  are  only  to  be  feen  on  that  fide  of  the  membrane  that  adheres  to  the 
bones,  not  being  vifible  at  all  on  the  other;  fo  that  the  difiedtion  of  thefe 
nerves  is  no  more  than  feparating  the  membrane  and  bone  from  each 
other.  They  can  hardly  be  diffedted  all  round  ; and  the  further  they  are 
traced  upon  the  membrane  the  fainter  they  become,  and  growing  finaller, 
they  fink  deeper  and  deeper  into  the  membrane  to  get  on  its  outer  furface, 
where  we  mull  fuppofe  they  terminate.  Thofe  upon  the  feptum  pafs 
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down  a little  radiated,  and  the  branches,  efpecially  at  the  upper  part,  or  at 
their  firft  fetting  out,  join  one  another.  Thofe  on  the  fide  next  the  an- 
trum, when  they  have  reached  the  membrane  of  the  nofe,  in  their  courfe 
to  the  fuperior  turbinated  bone,  form  a very  confiderable  network  or 
plexus  ; and  when  they  reach  that  bone,  do  not  all  go  round  its  convex 
curvated  pendulous  edge  to  the  concave  fide ; but  fome  palling  through 
the  fubftance  of  that  bone,  get  immediately  upon  it ; which  is  the 
reafon  why  we  find  fo  many  holes  in  that  bone.  It  is  difficult  to 
trace  them  further ; but  it  is  reafonable  to  fuppofe  that  they  go  through 
the  inferior  turbinated  bone  in  the  fame  manner,  fince  we  find  fimilar 
hdfes  there. 


A DESCRIPTION  OF  SOME  BRANCHES  OF  THE  FIFTH 

PAIR  OF  NERVES. 

In  tracing  the  courfe  of  the  olfactory  nerves,  I alfo  difcovered  feveral 
branches  of  the  fifth  pair,  not  commonly  known,  particularly  two  that 
were  fuppofed  to  go  to  the  membrane  of  the  nofe  for  the  fenfe  of  Fuell- 
ing ; but  which  only  pafs  through  that  organ  to  their  place  of  defti- 
nation.  The  firft  is  a fmall  nerve  from  the  firft  branch  of  the  fifth  pair; 
Or,  according  to  Window,  the  nervus  ophthalmicus  Willifii ; which 
fmall  nerve  is  called  by  Window,  the  nafal.  This  branch,  after  having- 
palled  out  of  the  fkull  into  the  orbit,  re-enters  the  cranium  through  the 
foramen  orbitarium  anterius,  and  gets  on  the  cribriform  plate  of  the  eth- 
moid bone ; from  thence  it  palfes  down  through  one  of  the  anterior  holes 
of  the  cribriform  plate,  and  after  having  continued  its  courfe  in  a groove 
on  the  nafal  procefs  of  the  frontal  bone,  it  runs  forward  and  downward 
in  a fimilar  groove  on  the  infide  of  the  os  nafi  ; from  thence  getting  on 
the  outfide  of  the  cavity  of  the  nofe,  it  runs  along  the  cartilaginous  part 
of  the  ala,  and  near  the  extremity  of  the  nofe  mounts  up  upon  the  tip  of 
the  ala,  and  then  dipping  down  between  the  two  alae,  is  loft  on  the  an- 
terior extremity  of  the  cartilaginous  feptum.  In  its  courfe  it  fends  feveral 
fmall  filaments  into  the  alas. 
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The  fecond,  is  a branch  of  the  fuperior  maxillary  nerve ; for  that 
nerve  having  palled  through  the  foramen  rotundum,  divides  and  fends  off 
feveral  branches,  one  of  which  palfes  backwards  and  inwards,  through 
the  foramen  commune,  between  the  orbital*  procefs  of  the  palate,  and  the 
root  of  the  ala  of  the  fphenoid  bone,  a branch  of  which  gets  into  a fif- 
fure,  and  feems  to  feparate  the  root  of  the  ala  from  the  body  of  the 
fphenoid  bone,  where  that  bone  makes  the  roof  of  the  nofe.  This  branch 
then  paffes  along  the  under  furface  of  the  body  of  the  fphenoid  bone,  in 
its  way  to  the  feptum  narium,  and  getting  upon  that  part,  palfes  along 
between  its  membranes  and  the  bone  : its  courfe  is  downwards,  and  for- 
wards towards  the  foramen  incilivum,  through  which  it  palfes  and  is  loll 
in  the  gum  behind  the  firft  dentes  incifores,  and  on  the  membrane  of  the 
roof  of  the  mouth  at  that  part. 

There  is  another  branch  of  the  fuperior  maxillary  nerve,  which  comes 
off  from  a large  branch  that  is  going  down  to  the  mouth  uvula,  &c. 
and  this  branch,  with  its  divifion  into  two,  has  been  defcribed  by  pro- 
felfor  Meckel  of  Berlin  ; but  after  tracing  one  of  thefe  into  the  portio  dura, 
he  purfued  the  fearch  no  further.  This  branch  of  the  fuperior  maxillary 
nerve  paffes  back  through  the  foramen  pterigoideum,  accompanies  the  caro- 
tid artery  as  it  paffes  acrofs  the  pofterior  edge  of  the  foramen,  and  there 
divides  into  two  branches  one  of  which  palfes  down  along  with  the 
carotid  artery,  through  the  bafis  of  the  Ikull,  and  proceeding  in  a con- 
trary direction  to  the  courfe  of  the  artery,  in  contadl  with  that  branch  of 
the  cervical  ganglion  that  paffes  up  with  the  carotid  artery  to  join  the 
fixth  pair;  then  joins  the  firft  cervical  ganglion.  The  other  branch 
deculfates  that  artery  on  its  upper  furface,  and  getting  upon  the  an- 
terior fide  of  the  petrous  portion  of  the  temporal  bone,  then  enters  a 
fmall  hole  near  the  bottom  of  that  large  one  which  affords  a palfage  to  the 
feventh  pair  of  nerves,  joining  the  portio  dura,  juft  where  that  nerve 
makes  its  firft  turn,  palfes  along  with  it  through  what  is  called  the  aque- 
du£t.  This  nerve,  compofed  of  portio  dura,  and  the  branch  of  the  fifth 
pair,  fends  off,  in  the  adult,  the  chorda  tympani  before  its  exit  from  the 
Ikull ; and  in  the  foetus,  immediately  after.  The  termination  of  the 
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branch,  called  chorda  tympani,  I ffiall  not  defcribe ; I am  almoft  certain 
it  is  not  a branch  of  the  feventh  pair  of  nerves,  but  the  laft-defcribed 
branch  from  the  fifth  pair for  I think  I have  been  able  to  feparate  this 
branch  from  the  portio  dura,  and  have  found  it  lead  to  the  chorda  tympa- 
ni j perhaps,  is  continued  into  it ; but  this  is  a point  very  difficult  to  de- 
termine, as  the  portio  dura  is  a very  compact  nerve,  and  not  fo  fafciculated 
as  fome  others  are  ; however  this  may  be,  it  is  very  reafonable  to  fuppofe 
that  the  chorda  tympani  is  a branch  of  the  fifth  pair,  as  it  goes  to  join 
another  branch  arifing  from  the  fame  trunk. 
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PLATE  I. 

THE  olfactory,  or  firft  pair  of  nerves,  as  they  are  feen  upon  the 
membrane  of  the  feptum  narium. 

The  bony  feptum  is  removed  to  expofe  the  nerves  of  the  right  noftril, 
as  they  pafs  at  firft  between  the  membrane  and  bone. 

A The  os  frontis. 

B The  frontal  finus. 

C The  cartilaginous  part  of  the  feptum  narium. 

The  cut  edge,  from  which  the  feptum  has  been  feparated  all  round. 
D The  furface  of  the  common  fkin,  where  it  is  loft  in  the  membrane 
of  the  nofe. 

E The  upper  lip. 

F Part  of  the  alveolar  procefs  of  the  maxillary  bone  next  the  fymphyfis. 
G The  roof  of  the  mouth. 

H The  bony  palate. 

I The  uvula,  and  palatum  molle. 

K The  upper  part  of  the  fauces. 

L The  opening  of  the  Euftachian  tube. 

M The  cuneiform  procefs  of  the  os  occipitis. 

N The  infide  of  the  cuneiform  procefs,  near  the  foramen  magnum  oc- 
cipitale. 

O The  pofterior  clinoid  procefs. 

P The  fphenoid  finus,  with  its  feptum. 

Q^The  fella  Turcica. 

R The  crifta  galli. 

S S The  membrane  of  the  right  noftril  that  lined  the  feptum  ; the  feptum 
being  removed. 

T A branch  of  the  fifth  pair  of  nerves,  that  comes  through  the  foramen 
commune,  or  fpheno-palatinum. 

UUU  The  firft  pair  of  nerves,  having  pafied  through  the  cribriform 
plate  of  the  ethmoid  bone,  ramifying  on  the  membrane  of  the  feptum, 
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PLATE  II. 

THE  olfa&ory,  or  fil'd  pair  of  nerves,  as  they  are  feen  upon  the 
membrane  of  the  nofe,  which  covers  the  turbinated  bones ; the 
exterior  parts  of  the  face  being  removed. 

This  engraving  was  taken  from  the  fame  head  as  plate  I. 

A The  os  fronds. 

B The  os  nafi. 

C The  cartilaginous  and  membranous  part  of  the  nofe. 

D The  ala  nafi,  with  the  fkin  left  on. 

E The  feptum  narium. 

F The  upper  lip. 

H II H The  alveolar  procefs  of  the  fuperior  maxillary  bone. 

I Part  of  the  antrum. 

K The  os  occipitis. 

L The  body  of  the  fphenoid  bone. 

M The  groove  made  by  the  carotid  artery. 

N The  poderior  clinoid  procefs. 

O The  fphenoid  finus. 

P The  crida  galli. 

Q^The  membrane  of  the  nofe. 

R The.  membrane,  a little  more  convex,  where  the  inferior  turbinated 
bone  is  fituated. 

S The  fame  where  the  fuperior  turbinated  bone  is  fituated. 

T The  branch  of  the  fifth  pair  of  nerves  that  was  fuppofed  to  be  lod  on 
the  membrane  of  the  nofe. 

U U U The  trunk  of  the  fird  pair  of  nerves  which  is  afterwards  lod  upon 
that  part  of  Sneider’s  membrane  that  covers  the  turbinated  bones. 


THE  END. 


|x»r\Pc»ri  t ^ ^ u*yjC^ 

PHARMACOPOEIA 

— O' 

COLLEGII  REG  ALIS 

ME  DICORUM 

LONDINENSIS, 


L 0 N D I N I: 

APUD  JOSEPHUM  JOHNSON, 


M.  DCC.  LXXXVIII. 


Imprimatur 

Hie  liber,  cui  titulus,  Pharmacopoeia 
CoLLEGII  REGALIS  MeDICORUM 
Londinensis. 

Datum  ex  ce  dibus  collegii  in  comitiis  cenforiis , 
Odtobris  Menjis  5t0  1787. 


Georgius  Baker,  Prafes 
Henricus  Revell  Reynolds, 
Jacobus  Hervey, 

Jacobus  Robertfon, 

Georgius  Fordyce* 


\ Cenfores* 


S A C R AS  MAJESTATI 

SERENISSIMI  CELSISSIMIQUE 

P R I N C I P I S 

G E O R G I I 

T E R T I I, 

DEI  GRATIA 

Magna  Britannia , Francia , et  Hibernia 

REGIS, 

FIDEI  DEFENSORIS,  &c. 

Duds  Brunfvicmfis  et  Lunenburgenfis , 

S.  R.  I. 

ARCHITHESAURARII  et  ELECTORIS, 

HOC  OPUS, 

DENUO  RECOGNITUM  AC  RETRACTATUM, 

I P S I 

TANTO  GRATIUS  ATQUE  ACCEPTIUS  FUTURUM, 
QUANTO  AD  SALUTEM  PUBLICAM  ACCOMMODATIUS 
SUMMO  CUM  STUDIO  ET  REVERENTIA 

IN  MANUS  ET  CLIENTELAM  TRADIT 

COLLEGIUM  MEDICORUM  LONDINENSE. 


At  the  Court  at  St.  James's,  the  16th 
of  January , 1788. 


PRESENT 


The  King’s  Moft  Excellent  Majesty. 


Lord  Chancellor. 

Lord  Privy  Seal. 

Lord  Steward. 

Marquis  of  Carmarthen . 
Vifcount  TVeymouth . 


Lord  Herbert , 
Lord  Onflow . 

Lord  Sydney . 

Lord  Hawkejbury . 
Mr.  P/V/. 


WHEREAS  there  was  this  day  read 
at  the  Board,  the  humble  memorial  of 
Sir  George  Baker , Baronet,  Phyfician  to  Their 
Majefties,  and  Prefident  of  the  College  or  Com- 
monalty of  the  Faculty  of  Phyfic  in  London , fet- 
ting  forth,  that  the  faid  Prelident  and  College 
have,  with  great  care,  pains,  and  induftry,  revifed, 

corre&ed, 


correded,  and  reformed  a book  by  them  formerly 
publifhed,  intituled  Pharmacopoeia  Collegii  Regalis 
Medicorum  Londinenjis , prefcribing  and  directing 
the  manner  of  preparing  all  forts  of  medicines  there- 
in contained,  together  with  the  true  weights  and 
meafures  by  which  they  ought  to  be  made : which 
book  is  now  perfeded  and  ready  to  be  publifhed, 
and,  it  is  conceived,  will  contribute  to  the  public 
good  of  His  Majefty’ s Subjeds,  by  preventing  all 
deceits,  differences,  and  uncertainties  in  making 
or  compounding  of  medicines,  if,  for  the  future, 
the  manner  and  form  prefcribed  therein  fhould  be 
pradifed  by  Apothecaries  and  others  in  their  com- 
pofitions  of  medicines : The  Memorialift  therefore 
moft  humbly  prays,  that  His  Majefty  will  be  gra- 
cioufly  pleafed  to  enforce  the  obfervance  thereof  in 
fuch  manner  as  to  His  Majefty  fhall  feem  meet : — 
His  Majefty  this  day  took  the  faid  memorial  into 
His  Royal  Confideration,  and  being  defirous  to  pro- 
vide in  all  cafes  for  the  common  good  of  his  peo- 
ple, and  being  perfuaded  that  the  eftablifhing  the 
general  ufe  of  the  faid  book  may  tend  to  the  pre- 
vention of  fuch  deceits  in  the  making  and  com- 
pounding medicines,  wherein  the  lives  and  health 
of  His  Majefty’ s Subjeds  are  fo  highly  concerned, 

hath 


hath  therefore  thought  fit,  by  and  with  the  advice 
of  His  Privy  Council,  hereby  to  notify  to  all  Apo- 
thecaries and  others  concerned,  to  the  intent  they 
may  not  pretend  ignorance  thereof,  that  the  faid 
book,  called  Pharjnacopaeia  Collegii  Regalis  Medi- 
corum  Londinenjis , is  perfected  and  ready  to  be 
publifhed : and  His  Majefty  doth  therefore  ftridtly 
require,  charge  and  command  all  and  lingular  Apo- 
thecaries and  others,  whofe  bufinefs  it  is  to  com- 
pound medicines,  or  diftil  oils  or  waters,  or  make 
other  extracts,  within  any  part  of  His  Majefty’s 
kingdom  of  Great  Britam  called  England , domi- 
nion of  Wales , or  town  of  Berwick  upon  Tweedy 
that  they,  and  every  of  them,  immediately  after  the 
faid  Pharmacopoeia  Collegii  Regalis  Medicorum  Lon- 
dinenjis  fhall  be  printed  and  publifhed,  do  not  com- 
pound or  make  any  medicine  or  medicinal  receipt 
or  prefcription,  or  diftil  any  oil  or  waters,  or  make 
other  extracts  that  are  or  fhall  be  in  the  faid  Phar- 
macopoeia Collegii  Regalis  Medicorum  Londinenjis 
mentioned  or  named,  in  any  other  manner  or  form 
than  is  or  fhall  be  directed,  prefcribed,  and  fet  down 
in  the  faid  book,  and  according  to  the  weights  and 
meafures  that  are  or  fhall  be  therein  limited,  except 
it  fhall  be  by  the  fpecial  diredion  or  prefcription 

of 


Ylll 


of  fome  learned  Phyfician  in  that  behalf.  And  His 
Majefty  doth  hereby  declare,  that  the  offenders  to 
the  contrary  fhall  not  only  incur  His  Majefty’s  juft 
difpleafure,  but  be  proceeded  againft  for  fuch  their 
contempt  and  offences,  according  to  the  utmoft 
feverity  of  Law. 


W.  Fawkener, 
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NOMINA  SOCIORUM 

E T 

PERMISSORUM 

Coliegii  Regalis  Medicorum 

L O N D I N E N S I S. 
s o c i i. 

Georgius  baker,  Baronems, 

Regis  et  Regince  Medicus , 

PRASES. 

Ambrofius  Dawfon. 

Ruflel  Plumptre,  Medicince  Regius  Profejfor  Can- 
tabrigice. 

Gulielmus  Heberden. 

Gulielmus  Mufhet. 

Gulielmus  Pitcairn,  EleEtus . 

Joannes  Monro,  EleEtus . 

Thomas  Wharton. 

Antonius  Addington. 

Ricardus  Brocklefby,  EleEtus • 

b 


Joannes 


X 


/ 


Joannes  Clerke. 

Noah  Thomas,  Eques  Auratus , Medicus  Regius , 
Gulielmus  Cadogan,  EleElus . 

Thomas  Gifborne,  EleElus:  Aledicus  ad  Regis  et  ad 
Regince  Familiam. 

Thomas  Healde. 

Ricardus  Warren,  EleElus.:  Regis  et  Principis  Wallin 
Medicus. 

Robertus  Glynn  Clobery. 

Clifton  Wintringham,  Baronettus,y  Medicus  Regius.  . 
Robertus  Thomlinfon,  EleEius , et  Fhefaurarius. 
Joannes  Turton,  Medicus  Regis  Extraordinariusy  et 
Medicus  Regince. 

Donaldus  Monro. 

Henricus  Revell  Reynolds,  Cenfor. 

Lucas  Pepys,  Baronettusy  Medicus  Regius  Extra - 
or  dinar ius. 

Joannes  Burges. 

Joannes  Rawlinfon. 

Ricardus  Budd. 

Francifcus  Milman,  Medicus  Extraordinarius  ad 
Regis  Familiam. 

Ifaac  Pennington. 

Carolus  Elfden  Bagge. 

Jacobus  Hervey,  Cenfor , et  Regijlrarius . 


Devereux 


Devereux  Mytton. 

Joannes  Matthews. 

David  Pitcairn,  Principis  TV allice  Medicus  Extra - 
ordinarius . 

Francifcus  Riollay.. 

Robertus  Knox. 

Jacobus  Robertfon,  Cenfor .. 

Martinus  Wall. 

Joannes  Littlehales. 

Georgius  Fordyce,  Cenfor*- 
Gulielmus  Auftin. 

Paul  Jodrell,  Eques  Auratus . 

Joannes  Alh. 

PERMISSI. 

Carolus  Morton. 

Joannes  Baptiila  Silvefter,  Eques  Auratus . 

Georgius  Lamont. 

Jacobus  Dargent,- 
Edvardus  Archer. 

Ghriftopherus  Kelly., 

Thomas  Milner. 

Michael  Morris. 

Hugo  Smith. 

Jacobus  Ford,  Regince  Medicus  Extraor dinar ius. 

b 2 Maxwell 


Maxwell  Garthfhore. 

Joannes  Morgan. 

Samuel  Chapman. 

David  Orme. 

Thomas  Manningham. 

Joannes  Hill. 

Hugo  Alexander  Kennedy,  Principis  W allice  Medi - 
cus  Extraordmarius . 

Joannes  Ford. 

Jofephus  Allen. 

Jacobus  Walker. 

Francifcus  de  Valangin. 

Gulielmus  Vaughan. 

Joannes  Leake. 

Rowland  Jackfon. 

Alexander  Hay. 

Gulielmus  Saunders. 

Georgius  Hicks. 

Joannes  Coakley  Lettfom. 

Gilbertus  Thompfon. 

Jacobus  Carmichael  Smyth,  Medic  us  Regius  Extra - 
ordinarius. 

Ifaac  Henricus  Sequeira. 

Nathaniel  Hulme. 

Ricardus  Gulielmus  Stack. 


Henricus 


Henricus  Krohn. 

Robertus  Robertfon, 

Andreas  Douglas. 

Joannes  Hunter. 

Joannes  Lee. 

Jacobus  Sims. 

Samuel  Foart  Simmons. 

Seguin  Henricus  Jackfon. 

Joannes  Sims. 

Antonius  Fothergill. 

Jacobus  Ford , junior. 

Stephanus  Pellett. 

Thomas  Clerk. 

Gulielmus  Paine. 

Gilbertus  Blane,  Principis  TV alli<z  Mcdicus  Extra* 
or dinarius,  et  ad  Fajniliam, 

Joannes  Whitehead. 

Gulielmus  Lifter. 

Robertus  Freer. 

Robertus  Hallifax,  Prmcipis  TV  alii  & Medicus 
Adair  Crawford. 

Gulielmus  Rowley. 

Joannes  Meyer. 

Georgius  Pearfon. 

Joannes  Cooke. 

Thomas 


Thomas  Watfon, 

Gulielmus  Woodville. 

Joannes  Relph. 

Robertus  Willan. 

Gulielmus  Mackinen  Frafer. 
Gulielmus  Robertfon. 

Joannes  Potter. 

Samuel  Ferris. 

Gulielmus  Fordyce,  Eques  Auratus* 
Joannes  Grieve. 

Jofephus  Phelan. 

Georgius  Buxton. 

Gulielmus  Butter. 

Theodorus  Forbes  Leith. 

Georgius  Sandeman. 

Gulielmus  Lowder. 

Thomas  Dale. 

Gulielmus  Blackburne* 

Joannes  Macnamara  Hayes. 

Robertus  Bland. 

Gulielmus  Hamilton. 

Joannes  Hamon. 

Gulielmus  Black. 

Andreas  Thynne. 

David  Bay  ford. 


Benjamin 


Benjamin  Mofeley. 

Thomas  Skeete. 

<julielmus  Macnaven. 

Jofephus  Hart  Myers. 

Lawrentius  Nihell. 

PERMISSI  AD  ARTEM  OBSTETRICIAM 
EXERCENDAM, 

Thomas  Denman. 

Gulielmus  Ofborn. 

Michael  Underwood. 

Carolus  Combe. 

Thomas  Savage. 

Joannes  Cooper. 

Joannes  Squire. 

Joannes  Clarke, 

PERMISSI  EXTRA  URBEM. 

Meffenger  Monfey. 

Henricus  Richardfon. 

Jofephus  Davifon. 

Joannes  Manning. 

Joannes  Mather. 

Gulielmus  Farr. 

Thomas  Dimfdale,  Imperii  Rojjici  Bare. 


Gulielmus 


Gulielmus  Norford. 
Jacobus  Vaughan. 

Ricardus  Pultney. 

Daniel  Bridges. 

Gulielmus  Falconer. 
Edvardus  Spry. 

Nicholfon  Doubleday. 
Petrus  Hooke. 

Jonathan  Binns. 

Edvardus  Whitaker  Gray. 
Samuel  Daniel. 

Robertus  Bree. 
Chriftopherus  Mann  Torre. 
Joannes  Fox. 

Robertus  Hamilton. 
Carolus  Brown. 

Thomas  Karr. 

Gulielmus  Lanfdale. 
Joannes  Atkinfon. 

Julian  Gartner  Hall. 
Edvardus  Long  Fox. 
Joannes  Ford, 


P R JE  F A T I O. 


HA  U D multum  abeft  quin  dimidium  faecu- 
lum  effluxerit,  ex  quo  anteceffores  noftri, 
cum  fumma  diligentiae  et  judicii  laude,  id  ex- 
pleverunt  munus  quo  nunc  funginvur.  Interea 
temporis  Medicina,  ft  cum  aliis  bonis  artibus  non 
pari  paflu  proceflerit,  adjumenta  tamen,  nec  pauca 
nec  parvi  aeftimanda,  turn  aliorum  induftriae  et 
inventis  accepta  retulit,  turn  eorum,  egregie  et 
praeter  caeteros,  qui  nuperis  abhinc  annis  in  che- 
miam  altius  fubtiliufque  excolendam  acriori  Au- 
dio incubuerunt.  Itaque  cum  officii  noftri  ratio 
poftulare  tandem  vifa  eft,  ut  haec  communia  artis 
medicinalis  inftrumenta  de  integro  revocarentur  ad 
examen,  haud  nos  operi  ifti  atque  officio  fatisfa- 
£turos  exiftimavimus,  nift  quidquid  ab  hodierna  che~ 
micorum  difciplina  hauriendum  erat  auxilii  hue 
transferremus,  et  noftram  facem  ex  collatitio  eorum 
lumine  claram  magis  et  illuftriorem  exhiberemus. 
Id  proinde  primum  habuimus  in  votis,  ut  materia 
omnis  chemica,  medicinae  faciendas  accommodata,  in 
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medium  a nobis  proferretur  non  folum  erroribus  pur- 
gata,  fed  etiam  perfe&ior  politiorque,  et  artificiofe 
magis  digefta  ac  diftributa,  quam  quae  apud  nos 
antea  invaluerat.  Nec  tamen  in  hac  difficillima 
operis  parte  adeo  omnis  confumta  eft  cura,  ut  alia 
jacerent  tanquam  negleda,  aut  obiter  tan  turn  ac 
curftm  perftringerentur ; fed  et  medicamenti  unius- 
cujufque  compofttio  reddita  eft  quaft  trutinae  fingil- 
latim  et  curiofe  perpenfa ; ut  live  deficeret  aliquid, 
adjedum  eflet,  five  fuperaret  et  redundaret,.  recifum» 
Nec  faner  dubitavimus,  in  hoc  obeundo  munere,  in- 
tegras  medicamentorum  formulas  et  amputare  inu- 
tiles, et  feliciores  inferere ; ita  tamen,  ut  nihil  novi. 
cupide  arreptum  eftet,  ufttati  nihil  ac  confueti  temere 
repudiatum«  Data  opera  eft  fedulo,  ut  veterum 
aviarum  veftigia’  quam  pauciftima  manerent : quod  ft 
fupervacanei  quidpiam  aut  parum  utilis  hinc  inde 
fparfum  ftt,  id  nobis  fatius  vifum  eft  pofteris  relin- 
quere  ftve  corrigendum,  five  delendum,  quam  opi- 
nionibus  etiam  pravis,  dum  innoxiis,  nimium  perti- 
naciter  adverfari.  Simplicitati  ubique,  qua  licuit, 
profpeximus;  cautumque  praecipue  eft,  ne  in  unum 
mifcerentur  nift  qus  apte  inter  fe  cohaererent,  et  uni 
eidemque  infervirent  propoftto.  Inde  fit,  ut  por- 
tentofa.  quae  dam  et  enormia  antidota , quae  profedo 

in 
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in  fe  neque  conftlium  neque  modum  habent  ullum, 
quippe  ex  rebus  colledtis  undique  et  inter  fe  pug- 
nantibus  conflata,  nunc  demum  moveantur  loco  : 
et  vel  hoc  argumento  patet,  nec  inveteratae  confue- 
tudinis  au&oritatem,  nec  reverentiam  antiquitatis 
in  nos  amplius  ultra  modum  dominari. 

Timore  et  fuga  venenorum  mifeic  laborarunt 
antiqui;  quorum  tamen  non  nift  perpauca  admodum 
iis  innotuifte  pro  comperto  habemus.  Noftris  tern- 
poribus  alia  eft,  et  longe  diflimilis  venenorum  for- 
tuna;  neque  enim  ab  iis,  tanquam  prorfus  inimi- 
cis,  abhorrere  videtur  Medicina,  fed  ea  ad  partes 
fuas  traducere,  et  opem  eorum  fociam  et  adjutricem 
expofcere.  Ex  his  unum  atque  alterum  (quorum 
fcilicet  feceramus  ipft  periculum)  in  tabulas  noftras 
confcribi  voluimus,  alia  protinus  civitate  donaturi, 
ft  qua  alia  experimentum  non  fallax  oftenderit,  in 
ipfts  morborum  curationibus  comprobata.  Ea,  qua? 
nondum  fatis  funt  explorata,  pro  cognitis  ampledli, 
certe  nimiae  eflet  temeritatis. 


Ingens  ille  rerum  numerus,  quas  nominibus  in- 
cognitis  et  nuper  fi<ftis  inftgnitas  dedimus,  anfam 
fortafte  alicui  ad  reprehendendum  dabit;  quando- 
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quidem  nemo  fere  fit  qui  non  nominibus,  quibus 
confuevit,  libentius  utatur  quam  novis.  Iftaj  autem 
immutationes  hue  fere  fpedlant;  primum,  ut  vana 
qusedam  et  infulfa  vocabula,  five  a veterum  chemi- 
corum  commends,  five  aliunde  dedudta  (quantum, 
commode  fieri  poterit)  in  defuetudinem  et  oblivi- 
onem  abeant;  turn  praeterea,  ut  per  titulos  ipfos 
defignetur  quaelibet  compofitio  quid  fit  magis  quam 
quo  valeat ; et  potius  ex  quibus  conftet  principiis, 
quam  quibus  in  cafibus  proficere  foleat,  aut  cui  parti 
corporis  opitulari  ; poftremo,  ut  nihil  quidpiam 
medicamenti  fub  titulo  non  fuo  occultetur.  Quod 
ad  nomina  attinet,  tribus  falibus  alkalinis.  pro  ar-r 
bitrio  noftro  impofita,  (quorum  unum  quidem  jam 
olim  ufu  receptum  fuerat,  duo  autem  altera  ab  ufir 
tatis  non  nifi  parce  detorta  funt)  ea  fane  tan  turn  in 
fe  commoditatis  ac  compendii  pras  fe  ferunt,  ut 
veniam  faltem  apud  medicos  non  immerito  fibi  ven- 
dicent.  Neutiquam  tamen  eft  diftimulandum,  tot 
novitates  rem  pharmaceuticam  traelantibus,  dum  in- 
cipiant  ii,  dumque  ignorent,  graves  fore;  ea  vero 
moleftia,  quantaquanta  fuerit  (nifi  nos  animus  fallit) 
facile  devorabitur,  ceftura  nimirum  ultro,  et  locum 
datura  confuetudini  magis  idonese,  magis  jucundae, 
magis  utili. 


Haud 
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Haud  fumus  nefcii,  quantae  fuifiet  magnitudinis  ac 
difficultatis,  pharmacopoeiam  adornare  in  omni  ge- 
nere  perfedam  et  abfolutam, — omnibus  hominibus 
arrifuram,  quam  prorfus  infperabile.  Nihil  quid- 
piam  tale  fufcipimus  aut  profitemur;  nobifmet  ferio 
gratulaturi,  li  opera,  paginis  hifce  in  falutem  publi- 
cam  impenfa,  id  aliquatenus  effedum  reddiderit,  ut 
mala  adverfae  valetudinis  leviora  fiant,  curatio  prom- 
tior  et  expedition 
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LONDINENSIS. 


PONDERA,  MENSUR1,  &c. 


AP  U D noftrates  ufu  recepta  funt  duo  ponderum 
genera,  unum,  quo  aurum  et  argentum  vene- 
unt,  alterum,  quo  caeterae  fere  merces ; prius  vocamus 
' Troy  weight , pofterius  Avoirdupois  weight . Horum 
libras  diverfo  modo  dividuntur ; illius  enim  libra 
duodecim  tantum  uncias  habet,  hujus  vero  fedecim. 
Pondere  quoque  inter  fe  differunt  turn  librae,  turn 
unciae  \ libra  enim  aurifabrorum  minor  eft  altera,  uncia 
major.  Nos  libra  aurifabrorum  utimur;  quam  tamen 
non  ut  ifti,  fed  in  hunc  modum  dividimus. 


Libra 

Uncia 

Drachma 

Scrupulus 


► habet  < 

B 


uncias  duodecim, 
drachmas  odto, 
fcrupulos  tres, 
grana  viginti. 

Menfura 


2 


Menfura  etiam  liquidorum  apud  noftrates  difpar 
eft : alia  eft  cereviftae,  alia  vino  propria,  Pofteriprem 
nos  adhibemus,  earn  menftiram  pro  libra  ufurpantes 
quae  Anglice  appellatur  A wine  pint. 


Hanc  libram  hac  ratione  dividimus : 


Libra 

Uncia 


} 


habet 


{ 


uncias  fedecim, 
drachmas  odto. 


Congius  habet  libras  o£to. 

Quoniam  nullius  fere  liquoris  pondus  librale  men- 
furam,  quam  vocamus  libram,  adimplet,  ubique 
praepofuimus  p.  vel  m.  prout  pondere.,  vel  menfura 
ftngula  praefcribuntur. 

Mortaria,  ex  aere  aut  orichalco  fa£ta,  medica- 
mentis  parandis  minus  apta  efie  cenfemus.  Volumus 
etiam,  ut  menfurae,  infundibula,  et  vafa  exhalationi 
liquorum  infervientia,  quae  ex  aere,  e plumbo,  vel 
e miftura  metallica  hunt,  cujus  pars  aliqua  eft  aes 
aut  plumbum,  cautim  evitentur. 


Thermometro  Fahrenheitiano  utimur. 


Per 


Per  calorem  ferventem  intelligi  volumus  calo- 
rem  a 200°  ad  21 20. 

Per  calorem  lenem  intelligi  volumus  calorem  a 
90°  ad  ioo°. 

Quoties  vocabulis  pondus  specificum  utimur,  po- 
nimus  materiam,  de  qua  agatur,  effe  caloris  550. 
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A. 

Brotonum,  folium . 

Abfinthium  maritimum, 
c acumen. 

Abfinthium  vulgare,  herba . 

Acetofa  pratenfis,  folium . 

Acidum  vitriolicum.  Hu- 
jus  pondus  fpecificum  eft 
ad  pondus  aquae  diftilla- 
tae  ut  1,850  ad  1,000. 

Aconitum,  herba. 

Adeps  fuilla. 

Allium,  radix . 

Aloe  barbadenfis. 
focotorina. 

Althaea,  radix , folium. 

Alumen. 

Ammoniacum,  gummi-re- 


KrtQm\{i2iAbrotanum.  Lin- 
naei  Species  Plantarum. 
Artemifta  maritima.  L.S.P. 

Artemifta  Abfinthium . 

L.  S.  P. 

Rumex  Acetofa.  L.  S.  P. 


Aconitum  Napellus , L.  S.P. 

Allium  fativum . L.  S.  P. 
Aloe  perfoliata.  L.  S.  P. 

Althaea  officinalis.  L.  S.  P. 
Argilla  vitriolata. 


Amygdala 
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Amygdala  amara,  1 . 

J ° ...  > nucleus . 

dulcis,  j 

Anethum,  femen . 

Angelica,  radix,  caulis , 
folium , femen. 

Anifum,  femen. 
Antimonium. 

Arabicum  Gummi. 
Argentum. 

Arnica,  herba,  flos,  radix. 
Arum,  radix  recens. 

Afa  fcetida,  gummi-refna. 
Afarum,  folium. 

A vena,  feme?7. 

Aurantium  hifpalenfe,  y#- 
flos,fru£lus  fuccus , 

cortex  exterior. 


Amygdalus  communis. 

L.  S.  P. 

Knzt\mmgraveolensL.§.¥. 
Angelica  Archangelica . 

L.  S.  P. 

Pimpinella  Anifum.  L.  S.  P. 
Antimonium  Sulphuratum. 
Mimofa  nilotica.  L.  S.  P. 

Arnica  montana.  L.  S.  P. 
Arum  maculatum.  L.  S.  P. 
Ferula Affa foetida.  JL.S.P. 
Afarum  europczum.  L.  S.  P. 
Avena  fativa . L.  S.  P. 
Citrus  Aurantium . L.  S.  P. 


B. 

Balfamum  canadenfe. 

copaiva. 

peruvianum. 

tolutanum. 
Bardana,  radix. 


Pinus  Balfamea.  L.  S.  P. 
Copaifera  officinalis.  L.S.  P. 
Myroxylon  peruiferum. 
Linnaei  Supplementum 
Plantarum. 

LdivAzx&Balfarnum.  L.S.P. 
Ardtium  Lappa.  L.  S.  P. 

Barilla. 
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Barilla. 

Becabunga,  herba . 

Benzoe,  refina . 

Biftorta,  radix. 

Bolus  gallicus. 

Borax. 

C. 

Calamus  aromaticus,  radix . 
Calx. 

Camphora. 

Canella  alba,  cortex. 
Cantharis. 

Cardamine,  Jlos. 
Cardamomum  minus,  fe- 
rn en. 

Carduus  benedidtus,  herba. 
Carica. 

Caruon,  femen. 
Caryophyllum  aromati- 
cum,  et  oleum  ejus 
ejfentiale . 

Caryophyllum  rubrum, 
flos . 


Natron  impurum. 

V eronicaB  eccabunga.  L . S . P. 
Sty  rax  Benzoe.  Adta  Philo- 
fophica  Londinenfia. 
Volygovmm  Bijlorta.  L.S.P. 

Natron  boracicatum. 

Acorus  Calamus . L.  S.  P. 
Lapis  calcareus  purus  re- 
cens  uflus. 

Laurus  Camphora.  L.  S.  P. 

Meloe  veficatorius.  Linnaei 
Syftema  Naturae. 
Cardamine pratenfis.  L.S.P. 
Amomum  repens.  Sonnerati 
iter. 

Centaurea benediSla.  L.S.P. 
Ficus  Carica . L.  S.  P. 
Carum  Carui.  L.  S.  P. 
Caryophyllus  aromaticus . 

L.  S.  P. 

Dianthus  Caryophyllus. 

L.  S.  P. 


Cafcarilla, 
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Cafcarilla,  cortex,  , 

Caflia  fiftularis,  fruSlus . 
Caftoreum  rufiicum. 
Catechu,  vulgo  terra  japo- 
nica. 

Centaureum  minus,  cacu- 
men. 

Cera  flava. 
alba. 

Chamaemelum,  Jlos  fimplex. 
Chelae  cancrorum. 

Cicuta,  herba^jlos^femen. 
Cinara,  folium. 

Cineres  clavellati. 
Cinnamomum,  cortex , et 
ejus  oleum  effientiale. 
Coccinella. 

Cochlearia  hortenlis,  herba. 

Colchicum,  radix  recens . 

Colocynthis,  fruSlus  me- 
dulla. 

Colomba,  radix . 
Contrayerva,  radix . 


Caflia  Fiftula.  L.  S.  P. 

Mimofa  Catechu. 

L.  Suppl.  P. 
Gentiana  Centaurium. 

L.  S.  P. 


Anthemis  nobilis.  L.  S.  P. 
Cancer  Pagurus.  L.  S.  N. 
Conium  maculatum.  L.S.P. 
Cynara  Scolymus . L.  S.  P. 
Kali  impurum. 

Laurus  Cinnamomum. 

L.  S.  P, 

Cochlearia  officinalis. 

L.  S.  P. 

Colchicum  autumnale. 

L.  S.  P. 

Cucumis  Colocynthis. 

L.  S.  P. 

Dorftenia  Contrajerva. 

L.  S.  P. 

Corallium 
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Corallium  rubrum. 
Coriandrum,  femen. 

Cornu  cervi, 

Creta. 

Crocus,  for  is  Jligma . 
Cubeba. 

Cucumis  agreftis,  fra&us 
recens. 

Cuminum,  femen . 
Cuprum. 

EErugo. 

Vitriolum  coeruleum . 
Curcuma,  radix . 
Cydonium  malum,  ejufque 


D. 

Daucus  fylveftris,  femen . 
Digitalis,  herba . 

E. 

Elemi,  refina . 

Enula  campana,  radix, 
Eryngium,  radix. 


Ills  nobilis.  L.  S.  N. 
Con&n&rmrifativum.  L.S.P. 

Crocus  fati<vus.  L.  S.  P. 
Piper  Cubeba . L.  Suppl.  P. 
Momordica  Elaterium . 

L.  S.  P. 

Cuminum  Cyminum,  L.S.P. 

Cuprum  vitriolatum. 
Curcuma  longa.  L.  S.  P. 
Pyrus  Cydonia.  L.  S.  P. 

Rofa  canina.  L.  S.  P. 

Daucus  Car ota.  L.  S.  P. 
Digitalis  purpurea.  L.  S.  P. 

Amyris  Elemifera.  L.  S.  P. 
Inula  Helenium.  L.  S.  P. 
Eryngium  maritimum . 

L.  S.  P. 


F. 
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F. 


Ferrum. 

Vitriolum  viride. 

Filix,  radix . 

Foeniculum  dulce,  femen. 
Foenum  graecum , femen. 

G. 

Galbanum,  gummi-refijia. 

Galla. 

Gambogia,  gummi-refina. 
Genifta,  cacumen , femen . 
Gentiana,  radix. 

Ginfeng,  radix. 

Glycyrrhiza,  radix. 
Granatum,  flos  Balauftium 
diSlus , cortex  fruElus. 
Gratiola,  herba. 

Guaiacum,  lignum , cortex , 
gummi-refina. 

H. 

Helleborafter,  folium . 
Helleborus  albus,  radix. 

niger,  radix. 


Ferrum  vitriolatum. 
Polypodium  FV/w  mas. 

L.  S.  P. 

Anethumi7^mV&/#//z.L.S.P. 
Trigonella  Fcenum  gr tecum. 

L.  S.  P. 

Bubon  Galbanum.  L.  S.  P. 

Spartium  fcoparium.  L.S.P. 
Gentiana  L.  S.  P, 

Panax  quinquefolium. 

L.  S.  P. 

Glycyrrhiza  glabra.  L.S.P. 
Punica  Granatum.  L.  S.  P. 

Gratiola  off  cm  alls.  L.  S.  P. 
Guaiacum  officinale.  L.S.P. 


Helleborus fcetidus.  L.S.P. 
Veratrum  albujn . L.  S.  P. 
Helleborus  niger.  L.  S.  P. 
G Hordeum, 


IO 


MATERIA  MEDIC  A. 


Hordeum,  femen . 

femen  per  latum* 
Hydrargyrus. 

Cinnabar  is , 
Hypericum,  flos. 

j- 

Jalap ium,  radix. 
Ichthyocolla. 

Ipecacuanha,  radix. 

Iris,  radix. 

J uglans  fruElus  immaturus . 
Juniperus,  bacca , cacumen. 

K. 

Kino,  refina. 

L. 

Ladanum,  refina. 
Lavendula,  flos. 

Laurus,  folium^  bacca. 
Lignum  campechenfe, 

Limon,  fuccus , cortex  ex- 
terior-,  et  oleum  eflentia 
diElum , 


Hordeum  diftichon . L»  S.  P* 

Hydrargyrus  fulphuratus, 
Hypericum  perforatum . 

L.  S.  P. 


Iris  florentina.  L.  S.  P. 
Juglans  regia.  L.  S.  P. 
Juniperus  communis.  L.S.P, 

Gummi  gambienfe, 

Ciftus  c retie  us.  L.  S.  P. 
Lavandula  Spica.  L.  S.  P. 
Laurus  nobilis.  L.  S.  P. 
Haematoxylum  Campechia- 
num.  L.  S.  P. 

Citrus  Me  die  a,  L.  S.  P. 


Linum, 
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Linum, femen. 

Lujula,  folium . 

M. 

Majorana,  herb  a . 

Malva,  folium , 

Manna. 

Marrubium  album,  herb  a. 
Marum  fyriacum,  herb  a, 
Maftiche,  refina. 

Mel. 

Melifia,  herb  a, 

Mentha  piperitis,  herba . 
fativa,  herba. 

Mezereum,  cortex  radicis . 
Millepeda. 

Morum,  fruElus . 

Mofchus. 

Myrrha,  gummi-refina . 

N. 

Naflurtium  aquaticum,  her- 
ba recens. 

Nicotiana,  folium , 

Nitrum, 


1 1 


Linum  ufitatiffmum.  L.S.P. 
Oxalis  Acetofella . L.  S.  P. 

OriganumM^r#?^.  L.S.P. 
Malva  fylveftris.  L.  S.  P. 

Marrubium  vulgare.  L.S.P. 
T eucrium  Marum.  L.S.P. 
Piftacia  Lentifcus.  L.  S.  P. 

Meliffa  officinalis.  L.  S.  P. 
Mentha  piperita.  L.  S.  P. 
Mentha  fpicata.  Hudfoni 
Flora  Anglica. 

Daphne  Mezereum.  L.  S.  P. 
Onifcus  Afellus.  L.  S.  N. 
Morus  nigra . L.  S.  P. 


Sifymbrium  Nafturtium  a- 
quaticum.  L.  S.  P. 
Nicotiana  Tabacum.  L.S.P. 
Kali  nitratum. 

C 2 
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Nux  mofchata,  Oleusn  ejffien- 
tiale , Oleum  expreffum 
Oleum  macis  vulgo  die- 
turn , 

Macis . 

O. 

Olibanum,  gummi-refina. 
Oliva,  Oleum. 

Opium. 

Opopanax,  gummi-refma . 
Origanum,  herba. 

Ovum. 

P. 

Papaver  album,  caput . 

erraticum,  jlos . 
Pareira  brava,  radix. 
Parietaria,  herba. 

Pentaphyllum,  radix. 
Peruvianus  cortex. 
Petroleum. 

Petrofelinum,  radix  > femen. 


MED  I C A. 

Myriftica  Mofchata.  Ada 
Holmienlia. 

I 

\ 

Juniperus  lycia.  L.  S.  P. 
Olea  europeza.  L.  S.  P„ 

Paftinaca  Opopanax.  L.S.P. 
Origanum  vulgar e.  L.S.P. 
Ovum  gallinaceum. 

Papaver fomniferum.  L.S.P. 

Rhoeas . L.  S.  P. 
Cifl'ampelos^r^/r^.  L.S.P. 
Parietaria  officinalis. 

L.  S.  P. 

Potentilla  rep  tans.  L.  S.  P^ 
Cinchona  officinalis.  L.  S.P. 
Bitumen  Petroleum.  L.S.N. 
Apium  Petrofelinum. 

L.  S.  P. 


Pimento, 
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Pimento,  bacca . 

Piper  indicum,  fruclus . 
longum,  fruEius . 
nigrum,  bacca. 
Fix  burgundica. 

liquida. 

Plumbum. 

Ceruffa. 

Lithargyrus. 

Minium. 

Myrtus  Pimenta.  L.  S.  P. 
Caplicum  annuum.  L.  S.  P. 
Piper  longum.  L.  S.  P. 
Piper  nigrum.  L.  S.  P. 

\ 

Prunum  gallicum. 

• fylveftre. 

Pulegium,  herba^flos. 
Pyrethrum,  radix. 

Prunus  domejlica.  L.  S.  P. 
Prunus  fpinofa.  L.  S.  P. 
Mentha  Pulegium.  L.  S.  P, 
Anthemis  Pyrethrum , 

L.  S.  P. 

Quaffia,  lignum , cortex , 
radix. 

Quaflia  amara.  L.  S.  P. 

Quercus,  cortex. 

Quercus  Robur.  L.  S.  P. 

R. 

Raphanus  rufticanus,  radix . Cochlearia  Armor acia* . 

L.  S.  P. 


Rhabarbarum,  radix . 

Rheum  palmatum.  L.  S.  P. 

Ribes 
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Ribes  nigrum,  fruBus. 

rubrum,  fruShcs. 
Ricinus,  femen . 

Rofa  damafcena,  pet  alum . 

rubra,  petalum. 
Rofmarinus,  cacumen , flos. 
Rubia,  radix. 

Rubus  idasus y fruBus. 
Ruta,  herb  a. 

S. 

Sabina,  folium. 

Saccharum  nonpurificatum. 
purificatum. 

Sagapenum,  gummi-refina. 
Sal  amarus. 

Sal  ammoniacus. 

Sal  muriaticus. 

Salvia,  folium. 

Sambucus,  cortex  interior , 
flosy  bacca. 

Sanguis  draconis,  refina. 
Santalum  rubrum,  lignum . 

v 

Santonicum,  femen . 


Ribes  nigrum.  L.  S.  P. 

rubrum.  L.  S.  P, 
Ricinus  communis.  L.  S.  P. 
Rofa  centifolia.  L.  S.  P. 
Rofa  gallic  a.  L.  S.  P. 
Rofmarinus  officinalis. L . S.  P. 
Rubia  tinBorum.  L.  S.  P, 
Rubus  id  ecus.  L.  S.  P. 

Ruta  gr.aveolens . L.  S.  P. 

Juniperus  Sabina . L.  S.  P» 

. Saccharum  bis  codtum. 

Magnelia  vitriolata. 
Ammonia  muriata. 

Natron  muriatum. 

Salvia  officinalis.  L.  S.  P. 
Sambucus  nigra.  L.  S.  P. 

Pterocarpus  Santolinus . 

L.  Suppl.  P. 

Artemilia  Santonicum. 

L,  S.  P. 

Sapo»8 
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Sapo. 

Sarcocolla,  gummi-refina. 
Sarfaparilla,  radix . 

Saffafras,  lign  um , radix  ^ ej uf- 
que  cortex . 

Scammonium,  gummi-re- 
fina. 

Scilla,  radix. 

Scordium,  herba . 

Senna,  folium. 

Seneka,  radix. 

Serpentaria  virginiana,  ra- 
dix. 

Sevum  ovillum. 

Simarouba,  cortex . 

§\Yi2af)femen. 

Sium,  herba . 

Sperma  ceti. 

Spigelia,  radix. 

Spina  cervina,  bacca . 

Spiritus  vinofus  redtificatus 
continet  alkoholis  par- 


*5 

Sapo  ex  oleo  olivas  et  natro 
confedtus. 

Smilax  Sarfaparilla.  L.S.P. 
Laurus  Saffafras.  L.  S.  P. 

Convolvulus  Scammonia . 

L.  S.  P. 

Scilla  maritima.  L.  S.  P, 
Teucrium Scordium.  L.S.P. 
Caflia  Senna.  L.  S.  P. 

Polygala  Senega.  L.  S.  P. 
Ariftolochia  Serpentaria . 

L.  S.  P. 

Quallia  Simarouba. 

L.  Suppl.  P. 

Sinapis  nigra.  L.  S.  P. 

Sium  nodiflorum.  L.  S.  P. 

Spigelia  marilandica. 

L.  S.  N. 

Rhamnus  catkarticus . 

L.  S.  P. 

tes 


1 6 


MATERIA  MEDICA, 


tes  95  et  aquas  diftillatas 
partes  5 in  partibus  100. 
Hujus  pondus  fpecificum 
eft  ad  pondus  aquas  diftil- 
latas  ut  835  ad  i,ooo. 

Spiritus  vinofus  tenuior  con- 
tinet  alkoholis  partes  55 
et  aquae  diftillatae  partes 
45  in  partibus  1 00.  Hu- 
jus pondus  fpecificum  eft 
ad  pondus  aquee  diftil- 
latae ut  930  ad  1,000.. 

Spongia. 

Stannum. 

Staphifagria,  femen . 

Styrax,  rejina . 

Succinum. 

Sulphur. 

Sulphuris  flores. 

T. 

Tamarindus,  fruSlus. 

Tanacetum,  jlos , herb  a . 

Taraxacum,  radix , herb  a. 


-Spongia  officinalis.  L.  S.  N. 

Delphinium  Staphifagria. 

L.  S.  P. 

Styrax  officinalis . L.  S.  P. 


Tamarindus  Indie  a.  L.S.P. 
Tanacetum  vulgar e.  L.S.P. 
Leontodon  Taraxacum . 

L.  S.  P. 


Terebinthina 
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Terebinthina  vulgaris. 

chia. 

Teftae  oftreorum. 
Thus,  refina . 
Tormentilla,  radix. 
Tragacantha,  gummi. 

Trifolium  paludofum, 
herba . 

Triticum,  farina. 

amylum. 

Tuflilago,  herba. 


Oftrea  edulis . L.  S.  N. 

Tormentilla  ereSla.  L.  S.  P. 
Aftragalus  Tragacantha. 

L.  S.  P. 

Menyanthes  trifoliata. 

L.  S.  P. 

Triticum  hybernum.  L.S.P. 
Tuflilago  Farfara.  L.  S.  P. 


V. 

Valeriana  fylveftris,  radix. 
Viola,  flos  recens . 

Vitis. 

Uva  paffa. 

Vinum. 

Tart  arum. 

Tartari  cryftalli. 
Acetum . 

Ulmus,  cortex  interior . 
Urtica,  herba. 

Uva  urfi,  folium. 


Valeriana  officinalis . L.  S.  P. 
Viola  odor  at  a.  L.  S.  P. 
Vitis  v infer  a.  L.  S.  P. 


Tartarum  impurum. 

purificatum. 

Ulmus  camp  eft  r is.  L.  S.  P. 
Urtica  dioica . L.  S.  P. 
Arbutus  Uva  urf.  L.  S.  P. 


D 


Z. 
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Zedoaria,  radix . 
Zincum. 

Kaempferia  rotunda  .L.  S.P* 

Lapis  calaminaris « 
T’utia, 

Lapis  calaminaris  uftus. 

Vitriolum  album , 
Zingiber,  radix . 

Zincum  vitriolatum. 
Amomum  Zingiber . L.S.P* 

PRiEPARA- 


ip 


PR^P  ARATiONES 


SIMPLICIORES, 


QUOR  UNDAM  AQUA  NON  SOLUBILIUM 

PRiEPARATIO. 


iEC  primum  in  mortario  contunde  in  pulve- 
rem ; quem  deinde,  affufa  paulula  aqua, 
lasviga  fuper  lapidem  expolitum  et  durum,  non 
autem  calcareum,  ut  fiat  quam  maxime  fubtilis. 
Hunc  pulverem  fuper  cretam,  charta  bibula  inter- 
pofita,  exficca  $ et  in  loco  tepido,  vel  faltem  ficco, 
ad  aliquot  dies  fepone. 

Ad  hunc  modum  praeparari  debent 
Antimonium, 

Chelas  cancrorum, 

Corallium, 

Creta, 

Lapis  calaminaris, 

Succinum, 

D 2 T elite 
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PRiEPARATIONES 

Teftae  oftreorum  fordibus  prius  purgatae, 
Tutia. 

Chelae  cancrorum,  prius  minutim  fradtae,  aqua 
fervente  lavari  debent,  antequam  laevigentur* 

Eodem  modo  praeparari  debet 
iErugo. 

ADIPIS  S U I L L M, 

S E V I QJJ  E OVILLI 
PRiEPARATIO. 

Haec  in  fruftula  concide,  et  lento  igne  liqua ; 
deinde  colando  a membranis  fepara. 

AMMONIAC  I PURIFICATIO. 

Ammoniacum  gummi,  E non  purum  efle  videatur, 
coque  in  aqua  donee  mollefcat,  et  prelo  exprime  per 
pannum  cannabinum ; dein  fepone  ut  pars  reEnofa 
EibEdat.  Aquam  per  vaporationem  abfume,  Eib 
finem  exhalationis  partem  reEnofam  redde,  et  parti 
gummofae  immifee. 

Eodem  modo  purificantur  afafoetida  et  Emiles 
gummi-reEnae. 


Gummi 


SIMPLICIORES. 
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Gummi  etiam  quodvis  facile  liquefcens,  quale  eft 
galbanum,  purificare  potes  id  immittendo  in  vefi- 
cam  bubulam,  tenendoque  in  aqua  fervente,  donee 
adeo  molle  fiat,  ut  per  pannum  cannabinum  a for- 
dibus  prelo  feparari  pofiit. 

CORNU  CERVI  USTIO, 

Cornu  cervi  frufta  ure,  donee  penitus  albefcant ; 
deinde  tere  in  pulverem  fubtiliftimum. 

HERBARUM  ET  FLORUM 
EXSICCATIO. 

Hsec,  leviter  ftrata,  leni  calore  exficca. 


M E L Lis  DESPUMATIO. 
Mel  in  balneo  aquofo  liqua,  et  fpumam  aufer* 


MILLEPEDE 
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PREPARATION ES 


MILLEPEDE  PRiEPARATIO. 

Millepedas,  panno  cannabino  rariori  inclufas,  fuf- 
pende  in  vale  claufo  fuper  fpiritum  vinofum  tenui- 
orem  calefadhim,  ut,  a vapore  necatae,  friabiles  fiant. 

PULPARUM  EXTRACTIO. 

Fru&us  pulpofos,  li  iinmaturi  lint,  vel  maturi  et 
licci,  fepone  in  loco  humido,  ut  mollefcant;  deinde 
pulpas  per  cribrum  letaceum  exprime ; poftea 
coque  lento  igne,  crebro  agitans  donee  debitae  lint 
eraflitudinis. 

Item  calliae  fiftularis  pulpam  e liliqua  exime,  et 
ad  idoneam  cralTitudinem  decoque. 

Frudtuum  maturorum  et  recentium  pulpas  per 
eribrum  exprime,  nulla  co&ione  adhibita. 

SCILL1  EXSICCATIO. 

Scillam,  ablato  externo  cortice,  tranfverlim  in  la- 
minas  tenues  feca,  et  leni  calore  exlicca. 


SPONGE 


SIMPLICIORES. 
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SPONGII  USTIO. 

Spongiam,  in  fruftula  concifam,  contunde,  et  a 
lapillis  feparatam  ure  in  vafe  ferreo  claufo  donee 
nigrefcat  et  friabilis  fiat ; deinde  tere  in  pulverem 
fubtiliflimum. 

STYRACIS  PURIFICATIO. 

Styracem  in  fpiritu  vinofo  re&ificato  folutum, 
cola  y deinde  per  lenem  calorem  fiat  debitas  craflitu- 
dinis. 


CONSERVE 
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CONSERVE 


Conferva  Lujulae, 

Abfinthii  maritimi, 

Rofae  rubrae, 

Corticis  exterioris  aurantii  hifpalenfis. 

Folia  e pediculis,  petala  nondum  explicita  e caly- 
cibus  decerpe,  ungues  adimens;  corticem  exteriorem 
aurantiorum  radula  abrade ; turn  fingula  piftillo 
ligneo  contunde  in  mortario  marmoreo,  primum 
per  fe,  deinde  cum  facchari  purificati  triplo  pon- 
dere,  donee  mifeeantur. 

CONSERVA  A R I. 

Radicis  ari  recentis  contufae  p.  libram  dimidiam. 
Sacchari  purificati  p.  libram  unam  cum  femifie. 

Simul  in  mortario  contunde. 


CONSERVA 


CONSERVE. 


CONSERVA  CYNOSBATI. 

$ Pulpae  fruftus  cynofbati  maturi  p.  libram  unam, 
Sacchari  purificati  in  pulverem  triti  p.  Hildas  vi- 
ginti. 

Mifce  in  confervam. 


CONSERVA  PRUNI  SYLVESTRIS. 

Pruna  in  aquam  immifla  igni  impone,  ut  molle- 
fcant,  cura  adhibita  ne  rumpantur ; dein,  prunis 
aquaexemtis,  pulpam  exprime,  et  cum  triplo  pon- 
dere  facchari  purificati  mifce  in  confervam. 

CONSERVA  SCILLiE. 

$ Scillas  recentis  p.  unciam  unam, 

Sacchari  purificati  p.  uncias  quinque. 

Simul  in  mortario  contunde  in  confervam. 

Confervas  omnes,  prsecipu^  ari  et  fcillse,  in  vafis 
claufis  fepone. 


E 


sue  C I* 
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S U C C I. 

s u c c u s 

COCHLEARIiE  COMPOSITUS. 

$ Succi  cochleariae  hortenfis  m.  libras  duas, 
becabungae, 

nafturtii  aquatici,  fingulorum  m.  libram 
unam, 

aurantiorum  hilpalenfium  m.  uncias  vi- 
ginti. 

Mifce,  et,  poftquam  faeces  fubfederint,  effunde 
liquorem,  vel  cola. 

S U C C U S 

BACCiE  SAMBUCI  SPISSATUS, 

$ Succi  baccarum  fambuci  exprefli  et  defaecati  m, 
libras  duas. 

In  balneo  aquae,  fale  muriatico  faturatae,  fpifia. 

Eodem  modo  fuccum  ribis  nigri,  limonis,  et  cicu- 
tae  floribusjamprimum  apparentibus  colle&ae,  fpilfa. 

EXTRACTA 
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EXTRACTA  et  RESIN^L 


Extradhim  Chamaemeli, 

Cacuminis  geniftae, 

Gentianae, 

Glycyrrhizae, 

Hellebori  nigri, 

Rutae, 

Sabinae. 

In  aqua  diftillata  coque,  exprime,  cola,  et  fepone 
ut  faeces  fubfidant ; deinde  in  balneo  aquae,  fale 
muriatico  faturatae,  ad  crafiitudinem  pilulis  fingen- 
dis  aptam  decoque. 

Eodem  balnei  genere  utendum  eft,  ut  vaporatio 
rite  fiat,  in  extra&orum  omnium  praeparatione. 


E 2 
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EXTRACTA  et  RESINAL 


EXTRACTUM 
COLOCYNTHIDIS  COMPOSITUM. 

R!  Medullas  colocynthidis  minutim  incifas  p.  drach- 
mas fex, 

Aloes  focotorinae  in  pulverem  tritae  p.  unciam 
unam  cum  femifie, 

Scammonii  in  pulverem  triti  p.  unciam  dimidiam, 

Seminum  cardamomi  minoris  in  pulverem  trito- 
rum,  demtis  capfulis,  p.  drachmam  unam, 

Spiritus  vinofi  tenuioris  m.  libram  unam. 

Colocynthidem  in  fpiritu  vinofo  per  quatriduum 
digere  leni  calore.  Tin&urae  exprefiae  adde  aloen 
et  fcammonium.  His  folutis  fpiritum  diftillatione 
fepara,  ut  materia  crafiitudinis  fiat  pilulis  fingen- 
dis  aptas.  Sub  finem  adde  femina. 

ELATERIUM. 

Cucumeres  agreftes  maturos  fcinde,  et  fuccum 
levifiime  exprefium  trajice  per  cribrum  fetaceum 
tenuifiimum  in  vas  vitreum  ; deinde  ad  aliquot  horas 
fepone,  donee  crafiior  pars  fubfederit.  Partem  tenui- 


orem 
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orem  fupernatantem  effunde,  et  reliquam  colando 
fepara.  Crafliorem  vero  partem,  quae  poft  colandum 
reftat,  panno  linteo  coopertam,  leni  calori  fubjice 
donee  exaruerit. 

E XTR  ACTUM 
LIGNI  CAMPECHENSIS. 

$ Ligni  campechenfts  rail  p.  libram  unam. 

Goque  quater  vel  faepius  in  aquae  diftillatae  con- 
gio  uno  ad  dimidium  ; deinde  liquores  iimul  miftos 
et  colatos  ad  idoneam  craffitudinem  decoque. 

E X T R AX  T U M 
G O R T ICIS  PER  U V I A N I. 

$ Corticis  peruviani  in  pulverem  craffum  triti  p. 
libram  unam, 

Aquae  diftillatae  m*. libras  duodecim. 

Coque  per  unam  vel  alteram  horam,  et  liquorem 
effunde;  qui,  durante  calore,  ruber  erit  et  pellucebit, 
ceffante  autem,  flavefeet,  et  turbidus  iiet.  Eadem 
aquae  menfura  iterum  affufa,  denuo  coque,  ut  prius, 
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et  codlionem  repete,  donee  liquor  frigefadtus  maneat 
limpidus.  Deinde  liquores  hos  omnes  miftos  et 
colatos  ad  idoneam  crafiltudinem  per  vaporationem 
redige. 

Hoc  extradlum  Tub  duplici  forma  praeparari 
debet;  molli  ad  pilulas  fingendas  apta,  et  dura 
quae  in  pulverem  teri  poflit. 

EXTRACTUM 
CORTICIS  PERUVIANI  CUM  RESINA. 

W Corticis  peruviani  in  pulverem  craflum  triti  p. 
libram  unam, 

Spiritus  vinofi  redlificati  m.  libras  quatuor. 

Digere  per  dies  quatuor,  et  tindluram  effunde. 
Rehduum  in  aquae  diftillatae  libris  decern  decoque  ad 
libras  duas.  Dein  tindluram  et  decodtum  feparatim 
cola;  et  hoc  vaporet,  ilia  diftilletur,  donee  utrum- 
que  fpiffari  incipiat.  Poftremo  extradlum  refinas 
mifee,  et  pilulis  fingendis  aptum  redde. 

Eodem  modo  praeparari  debent 

Extradlum  Cafcarillae, 

Jalapii. 


EXTRACTUM 
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EXTRA CTUM  SENN£. 

Sennae  p.  libram  unam, 

Aquae  diftillatae  congium  unum. 

Decoque  fennam  in  aqua  diftillata,  addito  poll 
codtionem  fpiritus  vinoii  redtificati  pauxillo.  Li- 
quorem  colatum  ad  idoneam  craflitudinem  redige. 

OPIUM  PURIFICATUM, 

$ Opii  in  fruftula  conciii  p.  libram  unam, 

Spiritus  vinofi  tenuioris  m.  libras  duodecim. 

Digere  leni  calore,  fubinde  agitans  donee  folva- 
tiir  opium,  quod  per  chartam  cola.  Diftilla  tindluram 
ita  paratam  ad  idoneam  craflitudinem. 

Opium  purificatum  fub  duplici  forma  fervetur, 
molli  ad  pilulas  fingendas  apta,  et  dura  quae  in 
pulverem  teri  poflit. 


NOT  A, 
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N O T A. 

Omnia  extra&a,  dum  fpiflefcunt,  faepius  agitari 
debent. 

Omnibus  extra&is  aquofis  mollioribus  paululum 
fpiritus  vinofi  infperge. 


O L E A 
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OLEA  EXPRESS  A. 


OLEUM  AMYGDALA. 

Amygdalas,  vel  dulces  vel  amaras,  recentes  in 
mortario  tere ; deinde  prelo  frigido  exprime  oleum. 

Eodem  modo  exprimendum  eft 

Oleum  e feminibus  Lini  contufts, 

Ricini  demto  prius  cortice3 
et  Sinapeos  con  tufts. 


F 


OLEA 
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OLEA  DISTILLATA. 


OLEjtrM  Essentiale  Anili, 

Carui, 

Lavendulac, 

Menthae  piperitidis, 
fativae, 

Origani, 

Pulegii, 

Rorifmarini, 

Baccas  juniperi, 

Radicis  faffafras, 

Haec  olea  eliciantur  diftillatione  ex  alembico  cum 
vafe  frigidario  fatis  amplo.  Ad  praecavendum  au- 
tem  empyreuma,  materiae  addenda  eft  aqua,  in  qua 
maceranda  eft  ilia  ante  diflillationem. 

Aqua,  quas  inter  diftillandum  prodit  cum  oleo, 
in  ufum  fervari  debet. 

OLEUM  PETROLEL 
Petroleum  diftilla  balneo  arenae. 


OLEUM 
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OLEUM  TEREBINTHIN1. 

$ Terebinthinae  vulgaris  p.  libras  quinque, 

Aquae  m.  libras  quatuor. 

Terebinthinam  cum  aqua  diftilla  ex  alembico 
cupreo. 

RESINA  FLAVA 
Poft  diftillationem  olei  terebinthinae  remanet. 


OLEUM 

TEREBINTHINAE  RECTIFICATUM, 

$ Olei  terebinthinae  p.  libram  unam, 

Aquae  m.  libras  quatuor. 

Diftilla. 


OLEUM  ANIMAL  Es 


$ Olei  cornu  cervi  p.  libram  unam, 
Ter  diftilla. 


F 2 
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OLEUM  SUCCINI  RECTIFICATUM. 

$ Olei  fuccini  p.  libram  unam. 

Ter  djftilla. 

OLEUM  VINE 
$ Alkoholis, 

Acidi  vitriolici,  ftngulorum  m.  libram  imam. 

Gradatim  mifce,  et  diftilla,  cavens  ne  fpuma 
nigra  in  receptaculum  tranfeat.  Liquoris  diftillati 
partem  oleofam  fepara  ab  acido  vitriolico  volatili. 
Parti  oleofae  adde  aquae  kali  puri  quantum  fatis  lit 
ad  odorem  fulphureum  corrigendum;  dein  diftilla 
se  therein  leni  calore.  Manet  oleum  vini  in  retorta 
liquorem  aquofum  fupernatans,  a quo  feparandum 
eft 


SALES, 
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SALES. 

ACIDUM  VITRIOLICUM  DILUTUM, 

$ Acidi  vitriolici  p.  unciam  unam, 

Aquae  diftillatae  p.  uncias  odfco. 

Paulatim  mifce. 

ACIDUM  NITROSUM. 

$ Nitri  purificati  p.  uncias  fexaginta, 

Acidi  vitriolici  p.  uncias  viginti  noverh. 

Mifce,  et  diftilla. 

Hujus  pondus  fpecificum  eft  ad  pondus  aquae  dif- 
tillatae ut  1,550  ad  1,000. 


ACIDUM  NITROSUM  DILUTUM. 
$ Acidi  nitrofi, 

Aquae  diftillatae,  ftngulorum  p.  libram  unam. 

♦ 

F 3 ACIDUM 


Mifce. 
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ACIDUM  MURIATICUM, 

5 1 Salis  muriatici  exficcati  p.  libras  decern* 

Acidi  vitriolici  p.  libras  fex, 

Aquae  p.  libras  quinque. 

Sali  adde  gradatim  acidum  cum  aqua  prius  mif- 
turn:  turn  difbilla. 

Hujus  pondus  fpecificum  eft  ad  pondus  aquae  dif- 
tillatae  ut  1,170  ad  1,000. 

ACETUM  DIST1LLATUM. 

$ Aceti  m.  libras  quinque. 

Diftilla  lento  igne  in  vafis  vitreis  quamdiu  guttae 
cadunt  ab  empyreumate  purae. 

ACIDUM  ACETOSUM. 

$ JEruginis  in  pulverem  craftum  tritae  p.  libras  duas. 

Balneo  aquae,  fale  muriatico  faturatae,  penitus  ex- 
ftcca ; dein  diftilla  in  balneo  arenae,  et  liquorem 
iterum  diftilla. 

Hujus  pondus  fpecificum  eft  ad  pondus  aquae  dif- 
Jtillatae  ut  1,050  ad  1,000. 


SAL 
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SAL  et  OLEUM  SUCCINI. 


$ Succini  p.  libras  duas. 


Diftilla  balneo  arenas  calore  gradatim  audio  : afcen- 
dent  liquor  acidus,  oleum,  et  fal  oleo  inquinatus. 

SAL  SUCCINI  PURIFICATUS, 


$ Salis  fuccini  p.  libram  dimidiam, 

Aquas  diftillatas  m.  libram  unam. 

Salem  coque  in  aqua  diftillata,  et  fepone  ut  fiant 
cryftalli. 


FLORES  BENZOES, 

Tjt  Benzoes  in  pulverem  tritas  p.  libram  unam. 

Ollas  figulinae,  in  arena  locatas,  immitte  ; et  lento 
igne  Bores  fablima  in  chartae  conum  ollas  aptatum. 

Flores,  B flavi  Bnt  coloris,  cum  argilla  alba  miftos 
denuo  fublima. 


V 

KALI  PRiEPARATUM. 


$ Cinerum  clavellatorum  p.  libras  duas, 
Aquas  diftillatas  ferventis  m.  libras  tres. 


Solve, 
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SALES. 


Solve,  et  cola  per  chartam ; dein  liquor  vaporet 
donee  in  fuperficie  appareat  pellicula.  Turn  per 
nodem  fepone,  ut  Tales  neutri  in  cryftallos  abeant. 
Poftea  liquorem  effunde,  et  aquam  totam  decoque. 
aflidue  agitans  ne  fal  ollae  adhaereat. 

Eodem  modo  purificatur  Kali  impurum  ex  cineri- 
bus  quorumeunque  vegetabilium. 

Idem  fal  praeparari  poteft  ex  tartaro  ufto  donee 
cinerei  lit  coloris. 

A Q^U  A K A L I. 

$ Kali  p.  libram  unam. 

Sepone  in  loco  humido  donee  liquefcat,  et  cola* 

A QJJ  A KALI  PURL 

$ Kali  p.  libras  quatuor,, 

Calcis  p.  libras  Tex, 

Aquae  diftillatae  congios  quatuor. 

Calci  adde  aquae  libras  quatuor,  et  Rent  Hmul  per 
horam,  dein  adde  kali  et  aquae  quod  reliquum  eft. 
Turn  coque  per  horae  quadrantem ; fine  liquorem. 
frigefeere,  et  cola,  Hujus  liquoris  menfura  libralis 

uncias 


SAL 


E S. 
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uncias  fedecim  pendere  debet.  Si  liquor  ullam  effer- 
vefcentiam  cum  acido  quocunque  cieat,  plus  calois 
adde. 


KALI  PURUM. 

$ Aquae  kali  puri  congium  unum. 

Vaporet  ad  ficcitatem ; dein  ad  ignem  liquefcat? 
et  effundatur. 


CALX  CUM  KALI  PURO. 

$ Calcis  p.  libras  quinque  cum  unciis  quatuor, 
Aquae  kali  puri  p.  libras  fedecim. 

Decoque  aquam  kali  ad  partem  quartam  ; deinde 
calcem  affufa  aqua  in  pulverem  diffolutam  infperge. 
Hanc  in  vafe  obturato  ferva. 


NATRON  PR^PARATUM, 

$ Barillae  in  pulverem  tritae  p.  libras  duas, 

Aquae  diftillatae  congium  unum. 

G 
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S A L E S. 


Coque  barillam  in  aquae  m.  libris  quatuor  per 
Koram  dimidiam,  et  cola.  Partem,  quae  poft  colan- 
dum  reftat,  coque  cum  reliqua  aqua,  et  cola.  Li- 
quores  mifti  vaporent  ad  libras  duas,  et  feponantur 
ad  dies  octo.  Plunc  liquorem  iterum  cola  ; et,  poll 
debitam  codtionem,  fepone  ut  fiant  cryftalli.  Cry- 
flallos  in  aqua  diftillata  folve,  liquorem  cola,  decoque, 
et  fepone  ut  fiant  cryftalli. 

AMMONIA  PRjEPARATA. 

$ Salis  ammoniaci  in  pulverem  triti  p.  libram  unaiji, 
Gretas  prasparatae  p.  libras  duas, 

Mifce,  et  fublima. 

A QJJ  A AMMONIA  PURI, 

$ Salis  ammoniaci  p.  libram  unam, 

Calcis  p.  libras  duas, 

Aquae  congium  unum. 

Calci  adde  aquae  libras  duas ; ftent  ftmul  Koram, 
dein  adde  falem  ammoniacum  et  aquae  ferventis 
libras  fex,  et  vas  ftatim  operi.  Liquorem  frige- 
fa&um  effunde,  et  lento  igne  diftilla  libram  unam. 


A QJJ  A 
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A Q_U  A AMMONIA. 

r~ 

B!  Salis  ammoniaci  p.  libram  unam, 

Cinerum  clavellatorum  p.  libram  unam  cum  fe- 
rn iffe, 

Aquas  m.  libras  quatuor. 

Diftilla  lento  igne  m.  libras  duas. 

L I QJJ  OR  VOLATILIS, 

SAL,  ET  OLEUM  CORNU  CERVL 

B!  Cornu  cervi  p.  libras  decern. 

Diftilla  igne  gradatim  au<fto.  Afcendent  liquor 
volatilis,  fal,  et  oleum.  Oleo  et  fale  feparatis, 
liquorem  ter  diftilla. 

Sali  adde  aequale  cretae  prasparatae  pondus ; et  fub~ 
lima  ter,  vel  donee  candidus  fiat. 

Idem  liquor  volatilis,  fal,  et  oleum  elici  poftiint  e 
partibus  quibufvis  quorumeunque  animalium,  adipe 
excepta. 

G a K A L I 
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SALES, 


KALI  VITRIOLATUM. 

ty  Salis,  qui  reftat  poft  diftillationem  acidi  nitrofi,  p„ 
libras  duas, 

Aquae  diftillatae  congios  duos. 

Igne  forti  in  vafe  aperto  acidum  fiipervacaneum 
abfume ; dein  coque  paulifper  in  aqua,  cola,  et 
fepone  ut  fiant  cryftalli.  ® 

NATRON  VITRIOLATUM. 

$ Salis,  qui  reftat  poft  diftillationem  acidi  muriatici, 
p.  libras  duas, 

Aquae  diftillatae  m.  libras  duas  cum  femifte. 

Igne  forti  in  vafe  aperto  acidum  fupervacaneum 
abfume  \ dein  coque  paulifper  in  aqua,  cola,  et 
fepone  ut  fiant  cryftalli. 

NITRUM  PURIFICATUM. 

$ Nitri  p.  libras  duas, 

Aquae  diftillatae  m.  libras  quatuor. 

Coque  nitrum  in  aqua  donee  folvatur,  cola,  et 
fepone  ut  fiant  cryftalli. 


KALI 
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KALI  ACETATUM. 

$ Kali  p.  libram  unam. 

Coque  lento  igne  in  aceti  diftillati  quadruple 
vel  quintuplo.  Effervefcentia  ceflante,  plus  aceti 
diftillati  diverfts  vicibus  adjiciatur,  donee,  priore 
aceto  fere  per  exhalationem  abfumto,  plus  aceti 
additum  nullam  cieat  effervefeentiam ; quod  fiet 
confumto  aceti  diftillati  quail  pondere  librarum 
viginti : poftea  lente  exliccetur. . Relinquetur  fal 
impurus,  qui  lento  igne  aliquantifper  liqueliat ; 
deinde  aqua  folvatur  et  per  chartam  coletur.  Si 
liquefa&io  rite  perada  lit,  liquor  colatus  expers 
coloris  erit ; lin  aliter,  coloris  fufei.  Denique  lento 
igne  vaporet  bic  liquor  ex  vafe  vitreo  minime  pro- 
fundo,  fale,  dum  arefeit,  fubinde  moto,  ut  citius 
ad  liccitatem  perveniat ; qui  vafe  obturato  after- 
vari  debet.  Sal  candidiftimus  efle  debet,  totuf- 
que  turn  aqua  turn  fpiritu  vinofo  foivi,  nullis 
fcecibus  relicSfis.  Si  fal,  etiamli  albus  fit,1  in  fpi- 
ritu vinofo  faeces  aliquas  demiferit,  eo  fpiritu  folu- 
tus  per  chartam  coland  us  eft,  iterumque  exfic- 
candus. 


A QJJ  A 
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SALES. 


AQUA  AMMONIjE  ACETATE 

W Ammonias  p.  upcias  duas, 

Aceti  diftillati  m.  libras  quatuor,  vel  quantum 
fatis  lit  ut  ammonia  faturetur. 

Mifce. 

- KALI  TARTARIS  AT  UM. 

R Kali  p.  libram  unam, 

Cryftallorum  tartari  p.  libras  tres. 

Aquae  diftillatae  ferventis  congium  unum. 

Sali,  in  aqua  foluto,  tartari  cryftallos  in  pulve- 
rem  tritas,  gradatim  adjice.  Liquorem,  poftquam 
refrixerit,  per  chartam  cola,  et  poll  idoneam  exha- 
lationem  fepone  ut  fiant  cryftalli. 

NATRON  TARTARIS  A TUM. 

$ Natri  p.  uncias  viginti, 

Cryftallorum  tartari  in  pulverem  tritarum  p.  libras 
duas, 

Aquae  diftillatae  ferventis  m.  libras  decern. 

Natron  in  aqua  folve,  et  gradatim  adde  cryftallos 
tartari.  Liquor  per  chartam  coletur,  vaporet,  et 
feponatur  ut  fiant  cryftalli. 


ALUMINIS 


SALES. 
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ALU  MI  N I S PURIFICATION 

W Aluminis  p.  libram  uaam, 

Cretae  p.  drachmam  unam, 

Aquae  diftillatas  m.  libram  unam* 

Coque  paulifper,  cola,  et  fepone  ut  fiant  cry- 
ftalli. 

ALUMEN  U S T U M. 

$ Aluminis  p.  libram  dimidiam, 

In  vale  fitftili  ure  quamdiu  ebullit. 

Cryftallos  falium,  ft  faecibus  ullis  inquinantur, 
primum  liquore  relidto,  dein  paululo  aquae  diftil- 
latae,  vel  fpiritus  vinofi  redtificati  lava. 

Quum  falis  cujufvis  concreverint  cryftalli  ex  quo- 
cunque  liquore,  quod  reliquum  liquoris  eft  effunde, 
ct,  ft  opus  lit,  cola.  Vaporatione  iterata  partem  li- 
quoris  abfume,  et  fepone  ut  fiant  cryftalli.  Hoc 
repete  quamdiu  cryftalli  prodeunt  purae. 


MAGNESIA 


MAGNESIA. 


MAGNESIA  ALBA. 

$ Salis  amari, 

Kali,  fingulorum  p.  libras  duas, 

Aquae  diftillatae  ferventis  m.  libras  viginti. 

Salem  amarum  et  kali  lingulatim  folve  in  aquae 
libris  decern,  et  per  chartam  cola ; dein  mifce.  Co- 
que  liquorem  paulifper,  et  adhuc  calentem  cola  per 
linteum,  fuper  quod  reftabit  magnesia  alba; 
dein  aqua  diftillata  faepius  affufa  kali  vitriolatum 
ablu«. 

MAGNESIA  US  T A* 

$ Magneiiae  albae  p.  uncias  quatuor. 

Magneiiam  igni  forti  duas  horas  fubjice.  Hanc 
frigefadam  in  vafe  vitreo  obturato  repone. 


P R iB  P A RATA 


PRJEPARATA  e SULPHURE. 


FLORES  SULPHURIS  LOTI. 

$ Florum  fulphuris  p.  libram  unam, 

Aquae  diftillatae  m.  libras  quatuor. 

Flores  fulphuris  coque  paulifper  in  aqua  diftil- 
lata ; deinde  hanc  aquam  effunde,  et,  frigida  affufa, 
acidum  ablue : denique  exficca. 


KALI  SULPHURATUM. 

$ Florum  fulphuris  p.  unciam  unam, 

Kali  p.  uncias  quinque. 

Salem  fulphuri,  lento  igne  liquefa&o,  affidua  agi- 
tatione  immifce,  donee  in  unum  coeant.  . 


H 


O L E U M 
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PRiEPARATA  e SULPHURE. 


OLEUM  SULPHURATUM, 

et 

PETROLEUM  SULPHURATUM. 

$ Florum  fulphuris  p.  und^as  quatuor, 

Olei  olivae  p.  uncias  fedecim. 

Flores  fulphuris  coque  cum  oleo  in  olla  parum 
operta3  donee  in  unum  coeant. 

Itidem  fit  petroleum  fulphuratumu 

SULPHUR  PRfiECIPITATUM. 

$ Kali  fulphurati  p.  uncias  fex, 

Aquae  diftillatae  p.  libram  unam  cum  femifie, 
Acidi  vitriolici  diluti  quantum  fatis  fit. 

Coque  kali  fulphuratum  in  aqua  diftillata  donee 
folvatur.  Liquorem  per  chartam  cola,  cui  adde 
acidum  vitriolicum.  Pulverem  praecipitatum  lava 
affufa  faepius  aqua  donee  infipidus  fiat. 


PRfiEPAR  AT  A 


PRiEPARATA  ex  ANTIMONIO. 


ANTIMONIUM  CALCINATUM. 

$ Antimonii  in  pulverem  triti  p.  uncias  odto, 

Nitri  in  pulverem  triti  p.  libras  duas. 

Mifce,  et  gradatim  in  crucibulum  igne  rubens 
immitte;  ure  materiam  albam  circiter  horam  dimi- 
diam,  et  frigefadtam  in  pulverem  tere ; deinde  aqua 
diftillata  lava. 


CROCUS  ANTIMONII. 

$ Antimonii  in  pulverem  triti, 

Nitri  in  pulverem  triti,  fingulorum  p.  libram 
unam, 

Salis  muriatici  p.  unciam  unam. 

Mifce,  et  gradatim  in  crucibulum  igne  rubens 
injice,  et  calore  audio  liqua.  Materiam  liquatam 
effunde,  et  frigefadlam  a fcoriis  fepara. 

fl  2 
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ANTIMONIUM  MORI  ATUM, 

$ Croci  antimonii  in  pulverem  tritij 

Acidi  vitriolici,  fingulorum  p.  libram  unam, 

Salis  muriatici  ficcati  p.  libras  duas. 

Acidum  vitriolicum  retortae  infunde,  paulatim  ad- 
dens  falem  muriaticum  et  crocum  antimonii  prius 
mifta:  dein  balneo  arenas  fiat  diftillatio.  Materia  dif- 
tillata  plures  dies  aeri  pateat;  turn  effundatur  e fascia 
bus  pars  liquida. 

PULVIS  ANTIMONI  ALLS, 

$ Antimonii  in  pulverem  craflum  triti, 

Cornu  cervi  rafi,  fingulorum  p.  libras  duas, 

Mifce,  et  injice  ollae  ferreae  latae,  ad  rubedinem  ca- 
lefadae,  et  afiidue  agita,  donee  colore  cinereo  fuerint. 
Materiam  refrigeratam  in  pulverem  tere,  et  crucibulo 
loricato  immitte.  Crucibulum  aliud  inverfum,  cui 
parvum  fit  in  fundo  foramen,  luto  conjunge.  Ignem 
fubminiftra,  quern  ad  rubedinem  fenfim  auge,  et  ita 
audum  ferva  per  horas  duas.  Denique  materiam 
Frigefadam  in  pulverem  fubtilifiimum  tere. 


SULPHUR 


PRiEPARATA  ex  ANTIMONIO. 


SULPHUR 

ANTIMONII  PR^CIPITATUM. 

W Antimonii  in  pulverem  triti  p.  libras  duas, 

Aquas  kali  puri  m.  libras  quatuor, 

Aquas  diftillatas  m.  libras  tres. 

Mifce,  et  coque  igne  lento  horas  tres,  afiidue 
agitans,  et  addens  aquam  diftillatam  proiit  opus 
fuerit.  Lixivium  calidum  cola  per  linteum  duplex  ; 
et  liquori  adhuc  calenti  inftilla  paulatim  acidi  vitri- 
olici  diluti  quantum  fatis  lit  ad  dejiciendum  ful- 
phur.  Aqua  calida  kali  vitriolatum  ablue. 

ANTIMONIUM  TARTAR  IS  ATU-M. 

TV.  Croci  antimonii  in  pulverem  triti  p.  libram  unam 
cum  femifle, 

Cryftallorum  tartari  p.  libras  duas,  , 

Aquas  diftillatas  congios  duos.  . 

Coque  in  vale  vitreo  circiter  horse  quadrantem  ; 
per  chartam  cola,  et  liquorem  colatum  fepone  ut 
Hant  cryftalli. 


ANTIMONIUM 
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ANTIMONIUM  VITRIFIC  AT  UM. 
$ Antimonii  in  pulverem  triti  p.  uncias  quatuor. 

In  vafe  fi&ili  lato  ure  igne  fenfim  au&o,  bacillo 
ferreo  agitans,  donee  fumum  fulphureum  non  am- 
plius  emittat.  Hunc  pulverem  immitte  crucibulo, 
ita  ut  duas  tertias  partes  ejus  occupet.  Operculo 
aptato,  ignem  fubminiftra,  primum  modicum,  deinde 
fortiorem,  donee  liquetur  materia.  Vitrum  lique- 
fadum  effunde. 


PR^PARATUM 
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PRiEPARATUM  ex  ARGENTO. 


ARGENTUM  NITRATUM, 

$ Argenti  p.  unciam  unamr 

Acidi  nitrofi  diluti  m.  uncias  quatuor. 

Argentum  acido  nitrofo  in  vafe  vitreo  fuper  are- 
nam  calidam  folve ; deinde,  calore  leniter  aud:Oj 
exficca : poftea  in  crucibulo  liqua,  ut  in  formas 
idoneas  effundatur,  cautim  evitato  nimio  calore. 


PR^PARATA 
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PRiEPARATA  e FERRO, 

FERRUM  AMMONIACALE, 

$ Ferri  ramentorum  p.  libram  unam, 

Salis  ammoniaci  p.  libras  duas. 

Mifce,  et  fublima.  Quod  reftat  in  valis  fundo  cum 
materia  fublimata  iimul  terendo  mifce,  iterumque 
lublima. 

FERRI  RUBIGO. 

$ Ferri  ramentorum  p.  libram  unam. 

Ferrum,  aeri  fubje&um,  liume&a  faspius  aqua, 
donee  in  rubiginem  exefum  fuerit ; deinde  tere  in 
mortario  ferreo,  et  affufa  aqua  diffcillata  pulverem 
fubtilifTimum  ablue : refiduum  vero,  quod  modico 
tritu  in  pulverem  facile  abluendum  non  redigitur,  hu- 
me&atum  aeri  diutius  fubjice ; et  denuo  in  mortario 
tritum  ablue,  ut  prius.  Pulvis  ablutus  Eccetur. 


FERRUM 
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FERRUM  TARTARISATUM. 

$ Ferri  ramentorum  p.  libram  unam, 

Cryftallorum  tartari  tritarum  p.  libras  duas. 

Mifce  cum  aqua  diflillata  in  materiam  craflam, 
quam  in  patulo  vafe  figulino  dies  odo  aeri  ex- 
pone  ; dein  materiam  balneo  arenas  arefadam  ki 
pulverem  fubtiliflimum  tere. 

FERRUM  VITRIOLATUM, 

$ Ferri  ramentorum, 

Acidi  vitriolici,  fingulorum  p.  uncias  odo, 

Aquae  diftillatae  m.  libras  tres. 

Mifce  in  vafe  vitreo,  et  quum  cellaverit  ebullire, 
fifte  aliquamdiu  fuper  arenam  calidam;  deinde  li~ 
quorem  effufum  per  chartam  cola,  et  poll  idoneam 
exhalationem  fepone  ut  fiant  cryftalli. 


* 
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PRiEPARATA  ex  HYDRARGYRO. 


HYDRARGYRUS  PURIFICATUS. 

$ Hydrargyri, 

Ferri  ramentorum,  iingulorum  p.  libras  quatuor, 
Tere  limul,  et  diftilla  e vafe  ferreo. 


HYDRARGYRUS  ACE  TAT  US, 

W Hydrargyri  purificati  p.  libram  unam, 

Acidi  nitrofi  diluti  p.  libras  duas. 

Aquas  kali  quantum  fatis  lit. 

> 

Hydrargyrum  cum  acido  mifce  in  vafe  vitreo,  ct 
in  balneo  arenas  folve : turn  paulatim  inftilla  aquam 
kali  ut  calx  hydrargyri  dejiciatur.  Hanc  aqua  diftil- 
lata  plurim^  lava3  et  leni  calore  licca.  His  per- 
a&is. 


$ Calcis 
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$ Calcis  hydrargyri  modo  defcriptas  p.  libram  unam, 

Acidi  acetofi  quantum  calci  folvendae  fufficiat. 

Mifce  in  vafe  vitreo,  et,  hydrargyro  foluto,  li~ 
quorem  per  chartam  cola ; dein  vaporet  liquor  donee 
pellicula  appareat,  et  feponatur  ut  fiant  cryftalli. 

Has  in  vafe  obturato  repone. 

HYDRARGYRUS  CALCINATUS* 

1$  Hydrargyri  purificati  p.  libram  unam. 

Hydrargyrum  in  cucurbita  vitrea,  cui  fundus  pla- 
nior  fit,  in  balneo  arenae  calori  6oo°  circiter  expone* 
donee  in  pulverem  rubrum  concreverite 


HYDRARGYRUS  CUM  CRETA, 

Hydrargyri  purificati  p.  uncias  tres, 

Cretae  in  pulverem  tritae  p.  uncias  quinque* 

Tere  fimul  donee  globuli  vifum  fugerint. 

HYDRARGYRUS  MURIATUS. 

W Hydrargyri  purificati, 

Acidi  vitriolici,  fingulorum  ?.  libras  duas, 

Salis  muriatici  ficcati  p.  libras  tres  cum  femiffe. 

I 2 Mifce 
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Mifee  hydrargyrum  cum  acido  in  vafe  vitreo,  et 
coque  in  balneo  arenae  donee  materia  exficcata 
fuerit.  Materiam  frigefadtam  mifee  in  vafe  vitreo 
cum  fale  muriatico ; turn  in  cucurbita  vitrea  fubli- 
ma  calore  fenfim  audio.  Dein  materia  fublimata 
a fcoriis  feparetur* 


CALOMELA& 

$ Hydrargyri  muriati  p.  libram  unam, 

Hydrargyri  purificati  p.  uncias  noverm 

Tere  fimul  donee  globuli  vifum  fugerint,  et  fub- 
lima ; dein  materiam  totam  iterum  tere,  et  fublima. 
Eodem  modo  fublimationem  quater  repete.  Poftea 
materiam  in  pulverem  fubtiliflimum  tere,  et  affufa 
aqua  diftillata  fervente  lava. 

HYDRARGYRUS  MURIATUS  MITIS. 

W Hydrargyri  purificati, 

Acidi  nitrofi  diluti,  fingulorum  p.  libram  dimi- 
diam. 

Mifee  in  vafe  vitreo,  et  fepone  donee  hydrar- 
gyrus  folvatur.  Ferveant,  ut  folvatur  fal,  Liquo- 

rem 
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rem  ferventem  effunde  in  vas  vitreum,  cui  prius  in- 
ditus  fit  alius  liquor  fervens,  qui  conflat  ex 

Salis  muriatici  p.  unciis  quatuor. 

Aquae  diftillatae  m.  libris  odto* 

Poflquam  pulvis  albus  ad  fundum  vafis  defcen- 
derit,  effundatur  liquor  limpidus  fupernatans ; et 
pulvis  remanens  affufa  faepius  aqua  calida  lavetur 
donee  infipidus  fit.  Turn  charta  bibula  exceptus 
leni  calore  exficcetur.. 

HYDRARGYRUS  NITRATUS  RUBER. 

$ Hydrargyri  purificati, 

Aeidi  nitrofi,  fingulorum  p.  libram  unam, 

Acidi  muriatici  p.  drachmam  unam. 

Mifce  in  vafe  vitreo,  et  in  balneo  arenae  folve 
hydrargyrum ; turn  ignem  auge,  donee  materia  in 
cryftallos  rubras  abeat. 

CALX  HYDRARGYRI  ALBA. 

% Hydrargyri  muriati, 

Salis  ammoniaci, 

Aquae  kali,  fingulorum  p*  libram  dimidiam. 

Solve 


6%  PR  SEPARATA  ex  HYDRARGYRO. 


Solve  primo  falem  ammoniacum,  et  dein  hydrar- 
gyrum muriatum,  aqua  diftillata,  et  adde  aquam 
kali.  Pulverem  prsecipitatum  lava  donee  fapore 
careat. 

HYDRARGYRUS  CUM  SULPHURE, 

R Hydrargyri  purificati, 

Florum  fulphuris,  fmgulorum  p.  libram  unarm 

Tere  fimul  donee  globuli  vifum  fugerint. 


HYDRARGYRUS 
SULPHURATUS  RUBER. 

$ Hydrargyri  purificati  p.  uncias  quadraginta, 
Sulphuris  p.  uncias  o£to. 

Sulphuri  liquefadto  hydrargyrum  immifee.  SI 
miftura  flammam  concipiat,  earn  extingue  vas  te- 
gendo  i deinde  in  pulverem  tere  materiam,  et  fub- 
lima« 


HYDRARGYRUS 


PR  SEPARATA  ex  HYDRARGYRO.  63 


HYDRARGYRUS  VITRIOLATUS. 

I Hydrargyri,  purificati, 

Acidi  vitriolici,  lingulorum  p.  libram  unam.. 

Mifce  in  vafe  vitreo,  et  gradatim  incalefcant  donee 
in  materiam  albam  coeant,  quae  igne  forti  penitus  ex- 
ficcanda  eft.  Haec  materia,  plurima  aqua  calida  dif- 
tillata  affufa,  ftatim  flavefcet,  et  in  pulverem  fatifeet. 
Pulverem  tere  diligenter  cum  hac  aqua  in  mortario 
vitreo.  Poftquam  pulvis  fubfederit,  aquam  effunde ; 
et,  plus  aquae  diftillatae  aliquoties  adjiciens,  lava  ma- 
teriam  donee  faporis  expers  lit. 


PRiEPAR  ATA 
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PRiEPARATA  e PLUMBO. 


CERUSSA  ACETATA. 

$ Ceruflae  p.  libram  unam, 

Aceti  diftillati  congium  unum  cum  femifie* 

Coque  ceruflam  cum  aceto  donee  acetum  fatu- 
retur  ; deinde  per  chartam  cola,  et  poft  idoneam 
exhalationem  fepone  ut  fiant  cryftalli. 


AQUA  LITHARGYRI  ACETATL 

$ Lithargyri  p.  libras  duas  cum  unciis  quatuor, 
Aceti  diftillati  congium  unum. 

Mifce,  et  decoque  ad  libras  fex,  aftidue  agitans 
dein  fepone.  Poftquam  faeces  fubfederint,  cola. 


PRiEPARATUM 
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PRiEPARATUM  e STANNO. 


STANNUM  PULVERATUM, 
Stanni  p.  libras  fex. 

In  vafe  ferreo  liqua,  et  agita  baculo  ferreo  donee 
pulvis  fupernatet.  Pulverem  aufer,  et  frigefadtum 
per  cribrum  trajice, . 


K 
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PRJEPARATA  e ZIN.CO. 

ZINCUM  CALCINATUM. 

R Zinci  in  fruftula  fra&i  p.  uncias  o£lo. 

Zincum  candenti  crucibulo  capaci  alto  et  in- 
elinato  per  vices  injice,  crucibulum  aliud  fuper- 
imponens,  adeo  lit  aeri  liceat  zincum  candens 
attingere.  Calcem,  iimul  ac  ilia  appareat,  exime, 
et  partem  ejus  albam  et  leviorem  per  cribum 
t raj  ice. 


ZINCUM 

VXTRIOLATUM  PURIFICATUM. 

$ Vitrioli  albi  p.  libram  unam, 

Acidi  vitriolici  p.  drachmam  unam, 

Aquae  diftillatae  ierventis  m.  libras  tres. 

Mifce,  et  per  chartam  cola ; poft  idoneam  exhala- 
tionem  fepone  in  loco  frigido  ut  fiant  cryftalli. 


A QJJ  JE 


A QU  JE  DISTILLATE. 


A QJU  A DISTILLATA. 

$ Aquae  fontanae  congios  decem. 

Diftilla  primum  libras  quatuor;  quibus  abje£tiss 
diftilla  congios  quatuor.  Aquam  hanc  ferva  in  la- 
gena  vitrea,  vel  fi&ili,  vitreo  epiftomio  obturata. 


A Q^U  A A N E T H I. 

$ Seminum  anethi  contufbrum  p.  libram  unam, 
Aquae  quod  fatis  lit  ad  praecavendum  empyreuma. 

Diftilla  congium  unum, 


A Q^U  A CINNAMOMI. 

$ Corticis  cinnamomi  con  tuft  p,  libram  unam, 
Aquae  quod  fatis  lit  ad  praecavendum  empyreuma. 

Macera  per  horas  quatuor  et  viginti,  et  diftilla 
congium  unum. 

K 2 A QJJ A 
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A Q_U  A F OE  N I C U L I. 

$ Seminum  foeniculi  dulcis  contuforum  p.  libram 
unam, 

Aquae  quod  fatis  fit  ad  praecavcndum  empyreuma. 
Diftilla  congium  uniirn. 


AQUA  MENTHA  PIPER1TIDIS. 

$ Herbae  menthae  piperitidis  exficcatae  p.  libram 
unam  cum  femifie, 

Aquae  quod  fatis  fit  ad  praecavendum  empyreuma. 
Diftilla  congium  unum. 

AQJJA  MENTHA  S AT  I ViE. 

$ Herbae  menthae  fativae  exficcatae  p.  libram  unam 
cum  femifie, 

Aquae  quod  fatis  fit  ad  praecavendum  empyreuma. 


Diftilla  congium  unum. 


A Q^U  A 
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A Q_U  A PIMENTO. 

W Baccarum  pimento  contufarum  p.  libram  dimi- 
diam, 

Aquae  quod  fatis  fit  ad  praecavendum  empyreuma. 

Macera  per  horas  quatuor  et  viginti,  et  diftilla  con- 
gium  unum. 

AQ^UA  PULEGIL 

$ Herbae  pulegii  exficcatae  p.  libram  unam  cum  fc- 
miffe, 

Aquae  quod  fatis  fit  ad  praecavendum  empyreuma. 
Diftilla  congium  unum. 

9 

AQ^UA  R O § JE, 

$ Petalorum  rofae  damafeenae  recentium,  demtis 
unguibus,  p.  libras  fex, 

Aquae  quod  fatis  fit  ad  praecavendum  empyreuma. 
Diftilla  congium  unum. 


Aquas 


jo  A QJJ  JE  DISTILLATE. 

Aquas  ex  herbis  exficcatis  diftillandas  efle  prae- 
cepimus,  quoniam  recentes  omni  anni  tempore  non 
praefto  funt.  Quandocunque  hae  in  ufum  veniunt, 
pondera  funt  augenda.  Sive  autem  recentes,  feu  ex- 
liccatae  adhibeantur,  opifici  licet  pondus  variare,  ra- 
tione  habita  ad  cceli  tempeftatem,  fub  quo  herbae 
fuccreverint  et  fuerint  colledtae. 

Herbae  et  femina,  ultra  unius  anni  fpatium  fervata, 
minus  idonea  funt  quae  aquarum  diftillationi  infer- 
viant. 

Singulis  harum  aquarum  congiis  adde  fpiritus 
vinofi.  tenuioris  m.  uncias  quinque. 


SPXRXTUS 


S PI  R ITUS  DISTILLATI. 


A L K O H O L, 

$ Spiritus  vinoft  redbificati  congium  unum, 

Kali  calidi  p.  libram  unam  cum  femifte. 

Kali  puri  p.  unciam  unam. 

Mifce  fpiritum  vinofum  cum  kali  puro ; et  dein 
adde  kali  calidi  libram  unam,  agita,  et  digere  per 
horas  quatuor  et  viginti.  Effunde  fpiritum,  cui  adde 
kali  quod  reliquum  eft,  et  diftilla  balneo  aquofo* 
Servetur  in  vafe  bene  obturato. 

Alkoholis  pondus  fpecificum  eft  ad  pondus  aquse 
diftillatae  ut  815  ad  1,000. 


SPIRITUS  iETHERIS  VITRIOLICI 

$ Spiritus  vinoft  redbificati, 

Acidi  vitriolici,  fingulorum  p.  libram  unam. 


Paulatim 


SPIRITUS  DISTILLATI. 


Paulatim  acidum  fpiritui  infunde,  et  agitando^ 
mifce ; dein  ex  retorta  in  receptaculum  tubulatum, 
eui  aptetur  vas  recipiens,  lento  igne  diftilla  fpiri- 
tum  setheris  vitriolici,  donee  vapores  fulphurei  in- 
eeperint  orirL 

9 

iETHER  VITRIOLICUS.. 

$ Spiritus  aetheris  vitriolici  p.  libras  duas* 

Aquas  kali  puri  m.  unciam  unarm 

Agita  limulj  et  leni  calore  diftilla  m.  uncias  qua?- 
tuordecim. 

SPIRITUS  iETHERIS  NITROSL 

$ Spiritus  vinoft  re&iftcati  m.  libras  duas5 
Acidi  nitrofi  p.  libram  dimidiam. 

Mifce  affundendo  acidum  fpiritui,  et  diftilla  leni 
calore  p.  libram  unam  cum  unciis  decern.. 


SPIRITUS 
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SPIRIT  US  AMMONIi, 

$ Spiritus  vinoli  tenuioris  m.  libras  tres, 

Salis  ammoniaci  p.  uncias  quatuor, 

Cinerum  clavellatorum  p.  uncias  fex. 

Mifce,  et  diftilla  lento  igne  m.  libram  unam  cum 
femifle. 


SPIRITUS  AMMONIA  FOETIDUS. 

ty  Spiritus  vinoli  tenuioris  m.  libras  fex, 

Salis  ammoniaci  p.  libram  unam, 

Afas  foetidae  p.  uncias  quatuor, 

Cinerum  clavellatorum  p.  libram  unam  cum  fe 
mifle. 

Mifce,  et  diftilla  lento  igne  m.  libras  quinque. 


L 


SPIRITUS 
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SPIRITUS  ANISI  COMPOSITUS.. 

$ Seminum  contuforum  anifi, 

angelicae,  fingulorum  p.  li~ 
bram  dimidiam, 

Spiritus  vinofi  tenuioris  congium  unum, 

Aquae  quod  fatis  fit  ad  praecavendum  empy- 
reuma. 

Diftilla  congium  unum. 


SPIRITUS  C A R U I. 

$ Seminum  carui  contuforum  p.  libram  dimir- 
diam, 

r 

Spiritus  vinofi  tenuioris  congium  unum, 

Aquae  quod  fatis  fit  ad  praecavendum  empy- 
reuma. 

Diftilla  congium  unum. 


SPIRITUS 
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SPIRITUS  CINNAMOMI. 

Corticis  cinnamomi  contufi  p.  libram  unam, 
Spiritus  vinofi  tenuioris  congium  unum, 

Aquae  quod  fatis  fit  ad  praecavendum  ernpy- 
reuma. 

Diflilla  congium  unum-. 


SPIRITUS 

JUNIPERI  COMPOSITUS, 

$ Baccarum  juniperi  contufarum  p.  libram  unam, 
Seminum  carui  contuforum, 

Seminum  foeniculi  dulcis,  fingulorum  p.  unciam 
unam  cum  femifle, 

Spiritus  vinofi  tenuioris  congium  unum, 

Aquae  quod  fatis  fit  ad  praecavendum  empy- 
reuma. 

Diftilla  congium  unum. 


L 2 SPIRITUS 
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SPIR1TUS  LAVENDULi. 

$ Florum  recentium  lavendulas  p.  libram  unam  cum 
femiffe, 

Spiritus  vinofi  tenuioris  congium  unum, 

Diflilla  balneo  aquofo  m.  libras  quinque.. 

SPIRITUS 

MENTHA  PIPER  ITIDIS. 

I Herbae  menthae  piperitidis  exflccatae  p.  libram 
unam  cum  femiffe, 

Spiritus  vinofi  tenuioris  congium  unum, 

Aquas  quod  fatis  fit  ad  prascavendum  empy- 
reuma. 

Diflilla  congium  unum, 

SPIRITUS  MENTHiE  SATIV^. 

$ Herbs  menthas  fativas  exflccatae  p.  libram  unam 
cum  femiffe, 

Spiritus  vinofi  tenuioris  congium  unum, 

Aquas  quod  fatis  fit  ad  prascayendum  empy- 
reu  ma. 

Diflilla  congium  unum, 

SPIRITUS 
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SPIRITUS  NUCIS  MOSCHAT.E. 

B l Nucis  mofchatae  contufae  p.  uncias  duas, 

Spiritus  vinofi  tenuioris  congium  unum, 

Aquae  quod  fatis  fit  ad  praecavendum  empy- 
reuma. 

Diflilla  congium  unum. 

SPIRITUS  PIMENTO. 

Baccarum  contufarum  pimento  p.  uncias  duas, 
Spiritus  vinofi  tenuioris  congium  unum, 

Aquae  quod  fatis  fit  ad  praecavendum  empy- 
reuma. 

Diflilla  congium  unum. 

SPIRITUS,  PULEGIL 

$ Herbae  pulegii  exficcatae  p.  libram  unam  cum 
femiffe, 

Spiritus  vinofi  tenuioris  congium  unum, 

Aquae  quod  fatis  fit  ad  praecavendum  empy- 
reuma. 


Diflilla  congium  unum. 


SPIRITUS 
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S P I R I T U S 

RAPHANI  COMPOSITUS. 

3#  Radicis  raphani  ruflicani  recentis, 

Corticis  exterioris  aurantiorum  hifpalenfium  ex- 
ficcati,  fingulorum  p.  libras  duas, 

Herbs  cochleariae  hortenfis  recentis  p.  libras  qua- 
tuor, 

Nucis  mofchatae  contufae  p.  unciam  unam, 
Spiritus  vinofi  tenuioris  congios  duos, 

Aquas  quod  fatis  fit  ad  praecavendum  empy- 
reuma. 

Diftilla  congios  duos. 


SPIRITUS  RORISMARINI, 

Cacuminum  rorifmarini  recentium  p.  libramunam 
cum  femifTe, 

Spiritus  vinofi  tenuioris  congium  unum. 

Diftilla  balneo  aquofo  m.  libras  quinque. 


DECOCTA 
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DECOCTA  et  INFUSA. 

DECOCTUM  CORNU  CERVI. 

$ Cornu  cervi  ufti  et  praeparati  p.  uncias  duas, 
Arabici  gummi  p.  drachmas  fex, 

Aquae  diftillatae  m.  libras  tres. 

Decoque  aftidue  agitans  ad  libras  duas,  et  cola. 


DECOCTUM  CORTICIS  PERUVIAN!, 

$ Corticis  peruviani  in  pulverem  triti  p.  unciam 
unam, 

Aquae  diftillatae  m.  libram  unam  cum  unciis  tribus. 

Coque  per  horae  partem  fextam  in  vafe  operto,  et 
liquorem  adhuc  calentem  cola. 

DECOCTUM  pro  ENEMATE. 

$ Foliorum  exftccatorum  malvae  p.  unciam  unam, 
Florum  chamaenieli  exftccatorum  p.  unciam  dimi- 
diam, 

Aquae  m.  libram  unam. 

Coque,  et  cola. 


DECOCTUM 
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DECOCTUM  pro  FOMENTO, 

$ Foliorum  abrotoni  exftccatorum, 

Cacuminum  abftnthii  maritimi  exftccatorum, 
Florum  chamaemeli  exftccatorum,  ftngulorum  p. 
unciam  unam, 

Foliorum  lauri  exftccatorum  p.  unciam  dimidiam, 
Aquae  diftillatae  m.  libras  fex, 

Paulifper  coque,  et  cola. 


DECOCTUM  HELLEBORE 

» 

Radicis  hellebori  albi  in  pulverem  tritae  p.  un- 
ciam unam, 

Aquae  diftillatae  m.  libras  duas, 

Spiritus  vinoli  re&ificati  p.  uncias  duas. 

Aquam  cum  radice  decoque  ad  libram  unam,  et 
liquori  frigefa&o  et  colato  adde  Ipiritum. 


DECOCTUM 
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DECOCTUM  HORDE  I. 

$ Hordei  perlati  p.  uncias  duas, 

Aquae  diftillatae  m.  libras  quatuor. 

Res  alienas,  hordeo  adhaerentes,  aqua  frigida  pri~ 
mum  ablue ; deinde,  affufa  aquae  libra  circiter  dimi- 
dia,  hordeum  paulifper  coque.  Hac  aqua  abjedta, 
hordeo  aquam  diftillatam  ferventem  adde ; decoque 
ad  libras  duas,  et  cola. 


DECOCTUM 

HORDEI  COMP  O SITU  M. 

W Deco&i  hordei  m.  libras  duas, 

U varum  pafTarum,  acinis  exemtis, 

Caricarum  incifarum,  fmgulorum  p.  uncias  duas, 
Radicis  glycyrrhizae  incifae  et  contufae  p.  unciam 
dimidiam, 

Aquae  diftillatae  m.  libram  unarm 
Decoque  ad  libras  duas,  et  cola. 


M 
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DEC  OCT  UM  SARSAPARILLA.. 

$ Radicis  farfaparilla  incifa  p.  uncias  fex, 

Aqua  diftillata  m.  libras  odo. 

Macera  per  duas  horas  calore  circiter  195°;  dein 
radicem  exime,  et  contunde ; contufam  liquori  redde,. 
et  iterum  macera  per  horas  duas.  Deinde  liquorem, 
ad  menfuram  quatuor  librarum  decodum,  exprime*, 
et  cola. 

DECOCTUM 

SARSAPARILLA  COMPOS  I TUM:. 

$ Radicis  farfaparillae  incifa  et  contufa  p.  uncias  fex* 
Corticis  radicis  faffafras, 

Ligni  guaiaci  rah, 

Radicis  glycyrrhiza  contufa,  fingulorum  p.  unciani 
unarn, 

Corticis  radicis  mezerei  p.  drachmas  tres. 

Aqua  diflillata  m.  libras  decern. , 

Macera*  leni  calore  per  horas  fex ; dein  decoque. 
ad  menfuram  librarum  quinque,  fub  hnem  codionis 
addens  corticem  radicis  mezerei,  Cola  liquorem. 


DECOCTUM 
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DECOCTUM  ULMI. 

$ Corticis  interioris  recentis  ulmi  con  tuft  p.  uncias 
quatuor, 

Aquae  diftillatae  m.  libras  quatuor. 

Decoque  ad  libras  duas,  et  cola. 


MUCILAGO  AMYL  L 

W Amyli  p.  drachmas  tres. 

Aquae  diftillatae  m.  libram  unam. 

Amylum  tere,  paulatim  addens  aquam  diftilla- 
tam ; dein  coque  paulifper. 


MUCILAGO  ARABIC!  GUMML 

$ Arabici  gummi  in  pulverem  triti  p.  uncias  qua- 
tuor, 

Aquae  diftillatae  ferventis  m.  uncias  odp. 

Tere  gummi  in  aqua  donee  folvatur. 

M 2 MUCILAGO 
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MU  CI  L AGO 

* 

SEMINIS  CYDONII  MALI. 

W Seminum  cydonii  mali  p.  drachmam  unam, 

Aquae  diftillatae  m.  uncias  o&o. 

Coque  lento  igne  donee  aqua  lentefcat  *r  dein  per 
linteum  trajice. 


I N F U S U M 

GENTIANS  C OMPOS  I TUM. 

$ Radicis  gentianae  p.  drachmam  unam, 

Corticis  exterioris  limonum  recentium  p.  unciam 
dimidiam, 

Corticis  exterioris  aurantiorum  hifpalenlium  ex- 
ficcati  p.  drachmam  unam  cum  femifTe, 

Aquae  ferventis  m.  uncias  duodecimo 

Macera  per  horam  unam,  et  cola. 


INFUSUM 
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INFUSUM  SENNtE  SIMPLEX, 

$ Sennae  p.  unciam  unam  cum  femifTe, 

Zingiberis  in  pulverem  triti  p.  drachmam  unam. 
Aquae  diftillatae  ferventis  m.  libram  unam. 

Macera  per  horam  unam  in  vafe  operto,  et  liquo- 
rem  frigefa&um  cola. 

INFUSUM 

SEN  N JE  TARTARISATUM. 

$ Sennae  p.  unciam  unam  cum  femifle, 

Seminum  coriandri  contuforum  p.  unciam  dimi= 
diam, 

Cryftallorum  tartari  p.  drachmas  duas, 

Aquae  diftillatae  m.  libram  unam. 

Cryftallos  tartari  in  aqua  coquendo  folve  ; deinde 
liquorem  adhuc  ferventem  fennae  et  feminibus  affun- 
det;  macera  per  horam  unam  in  vafe  operto,  et  frige- 
fa&um  cola. 


A QJJ  A 
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A Q_U  A C A L C I S. 

Calcis  p.  libram  dimidiam, 

Aquae  diftillatae  ferventis  m.  libras  duodecim. 

Mifce,  et  fepone  in  vafe  operto  per  horam  unam; 
dein  effunde  liquorem,  quem  in  vafe  obturato  ferva. 


I N F U S U M R O $ IE. 

Petalorum  rofae  rubrae  nondum  explicitorum,  dem~ 
tis  unguibus,  p.  unciam  dimidiam, 

Acidi  vitriolici  diluti  p.  drachmas  tres, 

Aquae  diftillatae  ferventis  m.  libras  duas  cum  Te- 
mifle, 

Sacehari  puriftcati  p.  unciam  unam  cum  femifte. 

Aquam  primo  petalis  affunde  in  vafe  vitreo ; dein 
adde  acidum  vitriolicum  dilutum,  et  macera  per 
horam  dimidiam.  Liquorem  frigefadtum  cola,  et 
adjice  faccharum. 


ACE  TUI 
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ACETUM  S C I L L 1. 

$ Scillarum  recens  exliccatarum  p.  libram  imam, 
Aceti  m.  libras  fex, 

Spiritus  vinoli  tenuioris  m.  libram  dimidiam. 

Macera  fcillas  in  aceto  leni  calore  in  vafe  vitreo  per 
boras  quatuor  et  viginti.  Deinde  liquorem  exprime, 
et  fepone  ut  faeces  fubbdant ; denique  liquori  effufo 
adde  fpiritum. 


VINA 
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VINA  M E D I C A T A. 

VINUM  ALOES. 

r 

$ Aloes  focotorinae  p.  uncias  odlo, 

Canellse  albae  p.  uncias  duas, 

Vini  albi  hifpanici  m.  libras  fex, 

Spiritus  vinofi  tenuioris  m.  libras  duas. 

Aloen  et  canellam  albam  feparatim  in  pulverem 
tere ; miftis  vinum  affunde.  Deinde  digere  per 
dies  quatuordecim  fubinde  agitans ; et  poftremo 
cola. 

Non  alienum  erit  arenam  albam,  fordibus  purga- 
tam,  pulveri  mifcere,  quo  minus  concrefcat  aloe 
madefadta. 

VINUM  ANTIMONII. 

$ Antimonii  vitrificati  in  pulverem  triti  p.  unciam 
unam, 

Vini  albi  hifpanici  m.  libram  unam  cum  femiffe. 

Digere  per  dies  duodecim  faspe  agitans;  et  per 
chartam  cola® 


VINUM 
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V I N U M 

ANTIMONII  TARTARISATI. 

$ Antimonii  tartarifati  p.  fcrupulos  duos, 

Aquas  diftillatae  ferventis  m.  uncias  duas, 

Vini  albi  hifpanici  m.  uncias  o£to. 

Solve  antimonium  tartarifatum  in  aqua  diftillata 
ferventi,  et  adde  vinum. 

VINUM  FERRIe 

$!  Ferri  ramentorum  p.  uncias  quatuor, 

Vini  albi  hifpanici  m.  libras  quatuor. 

Digere  per  menfem  faepe  agitans,  et  cola, 


VINUM  IPECACUANHA 

$ Radicis  ipecacuanhae  contufae  p.  uncias  duas, 
Vini  albi  hifpanici  m.  libras  duas, 

Digere  per  dies  decern,  et  cola. 


N 


VINUM 
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VINUM  RHABARBARI. 

$ Rhabarbari  incifl  p.  uncias  duas  cum  femifle, 
Seminum  cardamom!  minoris  contuforum,  demtis; 

capfulis,  p.  unciam  dimidiam, 

Croci  p.  drachmas  duas, 

Vini  albi  hifpanici  m.  libras  duas, 

Spiritus  vinof!  tenuioris  m.  uncias  o£to» 

Digere  per  dies  decern,  et  cola. 


TINCTURE 
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TlNCTURiE. 


TINCTURA  ALOES. 

$ Aloes  focotorinae  in  pulverem  tritae  p.  unciam 
dimidiam, 

Extradi  glycyrrhizae  p.  unciam  unam  cum  femifle. 
Aquae  diftillatae, 

Spirit  us  vinofi  tenuioris,  nngulorum  m.  uncias 
odo. 

Digere  in  balneo  arenae  vas  fubinde  agitans  donee 
folvatur  extradum,  et  cola. 

TINCTURA  ALOES  COMPOSITE 

$ Tindurae  myrrhae  m.  libras  duas, 

Croci, 

Aloes  focotorinae,  fingulorum  p.  uncias  tres. 


Digere  per  dies  odo,  et  cola. 

N 2 
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TINCTURA  ASiE  FOETID.®, 

$ Afae  foetidae  p.  uncias  quatuor, 

Spiritus  vinofi  redificati  m.  libras  duas* 

Digere  leni  calore  per  dies  fex,  et  cola. 


TINCTURA 

BALSAMI  PERUVIAN  I. 

R Balfami  peru viani  p.  uncias  quatuor, 

Spiritus  vinoli  redificati  m»  libram  unarm 

Digere  donee  folvatur  balfamum. 


TINCTURA 

BALSAMI  TOLUTANL 

$ Balfami  tolutani  p.  unciam  unam  cum  femifte^ 
Spiritus  vinofi  redificati  m.  libram  unam. 

Digere  donee  folvatur  balfamum,  et  cola. 


TINCTURA 


TINCTURE. 
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T I N C T U R A 

BENZOES  COMPOSITA. 

ty  Benzoes  p.  uncias  tres, 

Styracis  colati  p.  uncias  duas, 

Balfami  tolutani  p.  unciam  unam, 

Aloes  focotorinas  p.  unciam  dimidiam, 

Spiritus  vinofi  re&ificati  m.  libras  duas. 

Digere  leni  calore  per  triduum,  et  cola. 

TINCTURA  CANTHARIDIS. 

$ Cantharidum  contufarum  p.  drachmas  duas, 
Coccinellarum  in  pulverem  tritarum  p.  drach- 
mam  dimidiam, 

Spiritus  vinoli  tenuioris  u,  libram  unam  cum  fe- 
milTe. 

Digere  per  dies  o<fto,  et  cola. 

TINCTURA  CARDAMOMI, 

$ Seminum  cardamomi  minoris  contulorum,  demtis 
capfulis,  p.  uncias  tres, 

Spiritus  vinofi  tenuioris  m.  libras  duas. 

Digere  per  dies  o&o,  et  cola. 


TINCTURA 
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TINCTURE. 


TINCTURA 
CARDAMOMI  COMPOSITA. 

W Seminum  cardamomi  minoris,  demtis  capfulis, 
carui, 

Coccinellarum,  fingulorum  in  pulverem  tritorum, 
p.  drachmas  duas, 

Corticis  cinnamomi  contufi  p.  unciam  dimidiam, 
Uvarum  paflarum,  demtis  acinis,  p.  uncias  qua- 
tuor, 

Spiritus  vinoii  tenuioris  m.  libras  duas. 

Digere  per  dies  quatuordecim,  et  cola. 


TINCTURA  CASCARILLiE. 

$ Corticis  cafcarillae  in  pulverem  triti  p.  uncias 
quatuor, 

Spiritus  vinoii  tenuioris  m.  libras  duas. 

Digere  leni  calore  per  dies  odto,  et  cola. 


TINCTURA 


TINCTURE. 
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TINCTURA  CASTOREI. 

$ Caftorei  rufiici  in  pulverem  triti  p.  uncias  duas, 
Spiritus  vinofi  tenuioris  m.  libras  duas, 

Digere  per  dies  decern,  et  cola. 

TINCTURA  CATECHU. 

$ Catechu  p.  uncias  tres, 

Corticis  cinnamomi  contufi  p.  uncias  duas, 
Spiritus  vinofi.  tenuioris  m.  libras  duas. 

Digere  per  triduum,  et  cola. 


TINCTURA  CINNAMOMI. 

3#  Corticis  cinnamomi  contufi  p.  unciam  unam  cum 
femifle, 

Spiritus  vinofi  tenuioris  m.  libram  unam, 

Digere  per  dies  decern,  et  cola. 


TINCTURA 


g6  TINCTURE 

T I N C T U R A 

CINNAMOMI  COMPOSITA. 

Corticis  cinnamomi  contufi  p.  drachmas  fex, 
Seminum  cardamomi  minoris,  demtis  capfulis,  p. 

drachmas  tres, 

Piperis  longi, 

Zingiberis,  fingulorum  in  pulverem  tritorum,  p. 
drachmas  duas, 

Spiritus  vinofi  tenuioris  m.  libras  duas. 

Digere  per  dies  odto,  et  cola. 

TINCTURA  COLOMBO 

Radicis  colombas  in  pulverem  tritas  p.  uncias  duas 
cum  femiffe, 

Spiritus  vinofi  tenuioris  m.  libras  duas. 

Digere  per  dies  o&o,  et  cola. 

TINCTURA 

CORTICIS  AURANTII. 

ty  Corticis  exterioris  aurantiorum  hifpalenfium  re- 
centis  p.  uncias  tres, 

Spiritus  vinofi  tenuioris  m.  libras  duas. 

Digere  per  triduum,  et  cola. 


TINCTURA 


TINCTURE. 
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T I N C T U R A 

CORTICIS  PERUVIAN  I. 

$ Corticis  peruviani  in  pulverem  triti  p.  uncias  qua- 
tuor, 

Spiritus  vinofi  tenuioris  m.  libras  duas. 

Digere  leni  calore  per  dies  o&o,  et  cola. 

T I N C T U R A 

CORTICIS  PERUVIANI  COMFOSITA. 

$ Corticis  peruviani  in  pulverem  triti  p.  uncias 
duas, 

Corticis  exterioris  aurantiorum  hifpalenfium  exfic- 
cati  p.  unciam  unam  cum  femifle, 

Radicis  ferpentarise  virginianae  contuhe  p.  drach- 
mas tres, 

Croci  p.  drachmam  unam, 

Coccinellarum  in  pulverem  tritarum  p.  fcrupulos 
duos, 

Spiritus  vinofi  tenuioris  m.  uncias  viginti. 

Digere  per  dies  quatuordecim,  et  cola. 


O 


TINCTURA 
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TINCTURA  FERRI  MURIATE. 

$ Ferri  rubiginis  p.  libram  dimidianij. 

Acidi  muriatici  p.  libras  tres, 

Spiritus  vinob  redtibcati  m.  libras  tres. 

Ferri  rubigini  affunde  acidum  muriaticum  in  vafe 
vitreo  ; et  mifta  per  triduum  fubinde  agita.  Sepone  ut 
fseces  fubbdant,  dein  1'iquorem  effunde.  Hune  per 
exhalationem  ad  libram  unam  abfume,  et  frigefadto 
fpiritum  vinofum  adde. 

TINCTURA  GALBANL 

$ Galbani  minutim  incib  p.  uncias  duas, 

Spiritus  vinob  tenuioris  m.  libras  duas. 

Digere  leni  calore  per  dies  o <bo,  et  cola. 

TINCTURA 

GENTIANS  COMPOSITA. 

$ Radicis  gentians  incibe  et  contufae  p.  uncias  duas, 
Corticis  exterioris  aurantiorum  hifpalenbum  exbc- 
cati  p.  unciam  unam, 

Seminum  cardamomi  minoris  contuforum,  demtis 
capfulis,  p.  unciam  dimidiam, 

Spiritus  vinob  tenuioris  m.  libras  duas. 

Digere  per  dies  o<bo,  et  cola. 


TINCTURA 


TINCTURE. 
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TINCTURA  G U A I A C I. 

$ Gummi  guaiaci  p.  uncias  quatuor, 

Spiritus  ammonias  compofiti  m.  libram  unam  cum 
femifle. 

Digere  per  triduum,  et  cola. 


TINCTURA  HELLEBORI  NIGRL 

$ Radicis  hellebori  nigri  in  pulverem  craflum  tritae 
p.  uncias  quatuor, 

Coccinellarum  in  pulverem  tritarum  p.  fcrupulos 
duos, 

Spiritus  vinoli  tenuioris  m.  libras  duas. 

Digere  leni  calore  per  dies  o£to,  et  cola. 

TINCTURA  JALAPII. 

$ Radicis  jalapii  in  pulverem  tritae  p.  uncias  odto, 
Spiritus  vinoft  tenuioris  m.  libras  duas. 

Digere  leni  calore  per  dies  o&o,  et  cola. 

O 2 


TINCTURA 


IOO 


TINCTURE 

T I N C T U R A 

LAVENDULI  COMPOS  IT  A. 

$ Spiritus  lavendulae  m.  libras  tres, 

rorifmarini  m.  libram  unam* 

Corticis  cinnamomi  contufi, 

Nucis  mofchatae  contufe,  lingulorum  p.  unciam 
dimidiam, 

Santali  rubri  p.  unciam  unam. 

Digere  per  dies  decern,  et  cola. 

TINCTURA  MYRRHS, 

W Myrrhae  contufae  p.  uncias  tres, 

Spiritus  vinoli  tenuioris  m.  libram  unam  cum  fe- 

miffe, 

redificati  m.  libram  dimidiam. 


Digere  leni  calore  per  dies  odto,  et  cola. 


TINCTURA  OPII. 

$ Opii  purificati  duri  in  pulverem  triti  p.  drachmas 
decern, 

Spiritus  vinofi.  tenuioris  m.  libram  unam. 

Digere  per  dies  decern,  et  cola. 


* 


TINCTURA 


TINCTURE. 
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TINCTURA  OPII  CAMPHORATA. 

$ Opii  purificati  duri, 

Florum  benzoes,  fingulorum  p.  drachmam  unam, 
Camphorae  p.  fcrupulos  duos, 

Olei  effentialis  anifi  p.  drachmam  unam, 

Spiritus  vinofi  tenuioris  m.  libras  duas. 

Digere  per  triduum. 


TINCTURA  RHABARBARL 

$ Rhabarbari  incifi  p.  uncias  duas, 

Seminum  cardamomi  minoris  contuforum,  demtis 
capfulis,  p.  unciam  dimidiam, 

Croci  p.  drachmas  duas, 

Spiritus  vinofi  tenuioris  m.  libras  duas* 

Digere  per  dies  odo,  et  cola. 


TINCTURA 


I 0.2, 


TINCTURE 


T I N C T U R A 

RHABARBARI  COMPOSITA, 

Rhabarbari  incifi  p.  uncias  duas, 

Zingiberis  in  pulverem  triti, 

Croci,  lingulorum  p.  drachmas  duas, 

Radicis  glycyrrhizae  contufae  p.  unciam  dimi- 
diam, 

Aquae  diftillatae  m.  libram  unam, 

Spiritus  vinofi  tenuioris  m.  uncias  duodecim. 

Digere  per  dies  quatuordecim,  et  cola. 


TINCTURA  SABIN  IE  COMPOSITA. 

$ Extradi  fabinae  p.  unciam  unam, 

Tindurae  caftorei  m.  libram  unam, 

myrrhae  m.  libram  dimidiam. 

Digere  donee  folvatur  extradum  fabinae,  et  cola. 


TINCTURA 


TINCTURE. 
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TINCTURA  8CILL  JE. 

W Scillarum  recens  exliccatarum  p.  uncias  quatuor, 
Spiritus  vinofi  tenuioris  m.  libras  duas. . 

Digere  per  dies  o&o,  et  liquorem  effunde. 

TINCTURA  SENN^:. 

3?  Senna?  p.  libram  unam, 

Seminum  carui  contuforum  p.  unciam  unam  cum 

femifle, 

cardamomi  minoris  contuforum,  demtis 
capfulis,  p.  unciam  dimidiam, 
Uvarum  paffarum,  demtis  acinis,  p.  uncias  fe- 
decim, „ 

Spiritus  vinoli  tenuioris  congium  unum. 

Digere  per  dies  quatuordecim,  et  cola,  . 


T I N C T UR  A S E RP  E N T A R IJE. 

$ Radicis  ferpentariae  Virginians  p.  uncias  tres,  , 
Spiritus  vinoli  tenuioris  m.  libras  duas. 

Digere  per  dies  o£to,  et  cola. 


TINCTURA 


TINCTURE. 
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TINCTURA  VALERIANS 

W Radicis  valerianae  fylveftris  in  pulverem  craflum 
tritae  p.  uncias  quatuor, 

Spiritus  vinofi  tenuioris  m.  libras  duas. 

Digere  leni  calore  per  dies  o&o,  et  cola. 


TINCTURA 

VALERIANS  VOL  ATILIS. 

Radicis  valerianae  fylveftris  p.  uncias  quatuor, 
Spiritus  ammoniae  compoftti  m.  libras  duas. 

Digere  per  dies  o£to,  et  cola. 


N O T A. 

Tin&urae  oinnes  in  vafe  obturato  fieri  debent  4 
tin&ura  ferri  muriati  excepta. 


MISTURiE. 


i os 


M I S T U R JE- 


MISTURA  CAMPHOR  AT  A, 

$ Camphor#  p.  drachmam  unam, 

Spiritus  vinofi  redtificati  guttas  decern, 

Sacchari  purificati  p.  unciam  dimidiam, 

Aquas  diftillatas  ferventis  m.  libram  unam. 

Camphoram  primum  cum  fpiritu  vinofo  reftifi- 
cato  tere,  deinde  cum  faccharo;  denique  aquam  fen- 
fim  adde,  et  mifturam  cola. 


MISTURA  CRETACEA. 

$ Cretas  prasparatas  p.  unciam  unam, 

Sacchari  purificati  p.  drachmas  fex, 

Arabici  gummi  in  pulverem  triti  p.  uncias  duas, 

Aquae  diftillatae  m.  libras  duas. 

\ * 

Mifce. 


P 


MISTURA 


M I S T U R M. 


MISTURA  MO  SC  HAT  A. 

$ Aquas  rofae  Mv  uncias  fex, 

Mofchi  p.  fcrupulos  duos, 

Arabici  gummi  in  pulverem  triti, 

Sacchari  purificati,  fingulorum  p.  drachmarm 
unam. 

Mofchum  tere  primum  cum  faccharo,  dein  cum 
gummi ; et  gradatim  adde  aquam  rofae* 


LAC  AMYGDALA 

$ Amygdalarum  dulcium  p.  unciam  unam  cum. 
femifle, 

Sacchari  purificati  p.  unciam  dimidiam, . 

Aquae  diftillatae  m.  libras  duas, 

Amygdalas  cum  faccharo  con tunde  ; dein,  fimul 
terens,  aquam  gradatim  adjice,  et  liquorem  cola. 


LAC 


M I S T U R JE. 
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LAC  AMMONIA  CL 

$ Ammoniaci  p.  drachmas  duas, 

Aquas  diftillatae  m.  libram  dimidiam, 

Tere  gummi-refinam  cum  aqua  gradatim  affufa 
donee  in  lac  abeat. 

Eodem  modo  fiat  lac  afae  foetid®,  et  cseterarum 
gummi-refinarum. 

SPIRITUS  jETHERIS 
VITRIOLICI  COMPOSITUS, 

$ Spiritus  aetheris  vitriolic!  p.  libras  duas, 

Olei  vini  p.  drachmas  tres. 

Mifce. 


P 2 


SPIRITUS 


io8 


M I S T U R JE. 


S P I R I T U S 

AMMONITE  COMPOSITU8* 

$ Spiritus  ammoniae  m.  libras  duas,. 

Olei  efientialis  limonis, 

nucis  mofchatae,  fingulorum 
drachmas  duas. 

Mifce, 


SPIRITUS 

AMMONIA  SUCCINATUS. 

$ Alkoholis  p.  unciam  unam, 

Aquae  ammoniae  purae  m.  uncias  quatuor, 

Olei  fuccini  re&ificati  p.  fcrupulum  unum, 
Saponis  grana  decern . 

Digere  faponem  et  oleum  fuccini  in  alkohole 
donee  folvantur ; dein  adde  aquam  ammoniae  purae, 
et  mifee  agitando* 


SPIRITUS 


M I S T U R JE. 
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SPIRITUS  CAMPHORATUS, 

$ Camphors  p.  uncias  quatuor, 

Spiritus  vinofi  redtificati  m.  libras  duas, 

Mifce  ut  camphora  folvatur. 


■ 


SYRUPI. 


no 


& Y R U P I. 

In  fyrupis  conficiendis,  ubi  nec  facchari  pondus  nec 
modum,  quo  id  folvi  debeat,  praecepimus,  haec  fit 
norma. 

$ Sacchari  purificati  p.  uncias  novem  et  viginti, 
Liquoris  cujufcunque  m.  libram  unam. 

Solve  faccharum  in  liquore  balneo  aquofo ; dein 
fepone  per  horas  quatuor  et  viginti.  Spumam  aufer, 
et  e fecibus,  fi  quae  fint,  effunde  fyrupum. 

SYRUPUS  A L T H 

$ Radicis  recentis  althaeae  contufae  p.  libram  unam, 
Sacchari  purificati  p.  libras  quatuor, 

Aquae  diftillatae  congium  unum. 

Decoque  aquam  cum  radice  althaeae  ad  dimi- 
dium  j et  liquorem  frigefadlum  exprime.  Sepone  per 
horas  duodecim,  et,  poftquam  feces  fubfederint, 
liquorem  effunde.  Addito  faccharo,  ad  fex  librarum 
pondus  decoque. 


SYRUPUS 


S Y R U P I. 


hi 


s y r u p u a 

CARYOPHYLLI  RUBRL 

$ Florum  caryophylli  rubri  recentium,  demtis  un- 
guibus,  p.  libras  duas, 

Aquae  diftillatae  ferventis  m.  libras  fex. 


Macera  per  horas  duodecim  in  vafe  vitreo ; et  in 
liquore  colato  folve  faccharum  purificatum  ut  fiat 
fyrupus. 


S Y R U P U S 

CORTICIS  AURANTII. 

$ Corticis  exterioris  aurantiorum  hifpalenfium  re- 
centis  p.  uncias  o&o, 

Aquae  diftillatae  ferventis  m.  libras  quinque*. 


Macera  per  horas  duodecim  in  vafe  operto ; et  in 
liquore  colato  folve  faccharum  purificatum  ut  fiat 
fyrupus. 


SYRUPUS 


II 2 


S Y R U P L 


SYRUPUS  CROCL 

$ Croci  p.  unciam  unam, 

Aquas  diftillatae  ferventis  m.  libram  unam. 

Macera  crocum  aqua  per  horas  duodecim  in  vafe 
operto;  liquore  colato  folve  faccharum  purificatum 
ut  fiat  fyrupus. 


SYRUPUS  SUCCI  LIMONI  S. 

$ Succi  limonum,  poftquam  feces  fubfederint,  colati 
m.  libras  duas, 

Sacchari  purificati  p.  uncias  quinquaginta. 

Solve  faccharum  ut  fiat  fyrupus. 

Itidem  confice  fyrupum  fucci  frudlus  mori,  rubi 
idaei,  et  ribis  nigri. 


SYRUPUS 


S Y R U P I. 
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SYRUPUS  PAP  AVER  IS  ALBL 

ty  Capitum  papaveris  albi  exficcatorum,  feminibus 
exemtis,  p.  libras  tres  cum  femifle, 

Sacchari  purificati  p.  libras  fex, 

Aquas  diftillatae  congios  o<5to. 

Capita  concide  et  contunde ; dein  in  aqua  decoque 
ad  congios  tres,  balneo  aquofo  fale  muriatico  faturato; 
et  liquorem  exprime.  Hunc  coquendo  redige  ad 
quatuor  circiter  librarum  menfuram,  et  adhuc  fer- 
ventem  cola,  primum  per  cribrum,  deinde  per  pan- 
num  laneum  tenuem  ; et  fepone  per  horas  duode- 
cim  ut  fasces  fubfidant.  Liquorem  faecibus  effufum 
decoque  ad  libras  tres,  et  folve  faccharum  ut  fiat 
fyrupus. 


SYRUPUS 

PAPAVERIS  ERRATIC  I. 

$ Florum  papaveris  erratici  recentium  p.  libras 
quatuor, 

Aquae  diftillatae  ferventis  m.  libras  quatuor  cum 
femifle. 


Aquas 


S Y R Uf  F t 


Aquae  ferventi  in  balneo  aquofo  flores  gradatim 
adjice  crebro  agitans.  Dein,  vafe  e balneo  exemto, 
macera  per  boras  duodecim;  turn  exprime  liquorem, 
et  fepone  ut  faeces  fubfidant.  Denique  cum  fac<^ 
charo  purificato  fiat  fyrupus. 


S Y R U P U S ROSiE. 

$ Petalorum  rofae  damafcense  exficcatomm  p.  uncias 
feptem, 

Sacchari  purificati  p;  libras  fex, 

Aquae  diftillatae  ferventis  m.  libras  quatuor. 

Macera  rofae  petala  in  aqua  per  horas  duodecim,  et 
cola.  Liquorem  colatum  per  exhalationem  abfume 
ad  libras  duas  cum  femiffe;  et  adde  faccharum  ut 
fiat  fyrupus. 

SYRUPUS  SPINiE  CERVINE 

1$  Sued  baccarum  fpinae  cervinae  maturarum  et 
recentium  congium  unum, 

Zingiberis  contufi  p.  unciam  unam, 

Pimento  in  pulverem  triti  p.  unciam  unam  cum 
femiffe, 

Sacchari  purificati  p.  libras  feptem. 

Sepone 


S Y R u P L 

Sepone  fuccum  per  aliquot  dies  ut  faeces  fubfi- 
dant,  et  cola.  In  fucci  colati  libra  una  macera 
zingiber  et  pimento  per  horas  quatuor  et  Cola.  Succi 
quod  reliquum  eft  ad  menfuram  trium  librarum 
decoque ; dein  adjice  fucci  partem  in  qua  zingiber 
et  pimento  macerata  fuerint ; denique  adde  faccha- 
rum  ut  fiat  fyrupus. 

SYR  UP  US  TOLU  T ANUS* 

R Balfami  tolutani  p.  uncias  o6to. 

Aqua;  diftillatae  m.  libras  tres. 

Coque  per  duas  horas.  Liquori,  poftquani  re* 
frixerit,  colato  admifce  faccharum  purificatum  ut 
fiat  fyrupus. 


SYRUPUS  ViOL£ 

$ Petalorum  violae  recentium  p.  libras  duas, 

Aquae  diftillatae  ferventis  M.  libras  quinque* 

Macera  per  horas  quatuor  et  viginti ; deinde 
cola  liquorem  per  linteum  tenue  fine  exprefiione* 
Adde  faccharum  purificatum  ut  fiat  fyrUpus. 


2 


SYRUPUS 


II 


S Y R U P h 


SYRUPUS  ZINGIBERISv 

$ Zingiberis  contufi  p.  uncias  quatuor, 

Aquae  diftillatae  ferventis  m.  libras  tres. 

Macera  per  horas  quatuor,  et  cola ; deinde  fae- 
charum  purificatum.  adde  ut  fiat  fyrupus, 


MELLA 


ii7 


MELLA  M E D I C A T A; 


MEL  R O S M. 

$ Petalorum  rofae  rubrae  nondum  explicitorum* 
demtis  unguibus,  prius  exficcatorum,  p.  uncias 
quatuor, 

Aquae  diftillatae  ferventis  m.  libras  tres, 

Mellis  defpumati  p.  libras  quinque. 

Macera  petala  rofae  in  aqua  per  fex  horas ; deinde 
mel  liquori  colato  admifce,  et  mifturam  decoque  ad 
fyrupi  craffitudinem. 


MEL  SCIL.LiE, 

R Mellis  defpumati  p.  libras  tres,  , 

Tinduraj  fcillas  m.  libras  duas. 

Decoque  in  vafe  vitreo  ad  fyrupi  craffitudinem, 


OXYMEL 


n 8 MELLA  MEDIC  ATA, 


rO  X Y M E L 7E  RUG  INIS. 

iEruginis  praeparatas  p.  unciam  unam, 

Aceti  m.  uncias  feptem, 

Mellis  defpumati  p.  uncias  quatuordecim. 

Solve  asruginem  aceto,  et  cola  per  linteum ; 
dein  adde  mel,  et  decoque  ad  idoneam  craffitudi- 
nem. 


OXYMEL  COLCHICL 

Radicis  colchici  recentis  in  laminas  tenues  fedtae 
p.  unciam  unam, 

Aceti  diftillati  m.  libram  unam, 

Mellis  defpumati  p.  libras  duas* 

Macera  radicem  colchici  cum  aceto  in  vafe  vitreo 
leni  calore  per  horas  odto  et  quadraginta.  Liquorem 
radice  fortiter  expreffum  cola,  et  adde  mel.  Denique 
mifturam,  cochleari  ligneo  faepe  agitans,  decoque  ad 
fyrupi  crafiitudinem. 


DXYMEL 


MELLA  ME  DIC  AT  A.  up 


OXYMEL  SCILL1, 

I?  Mellis  defpumati  p.  libras  tres, 

Aceti  fcill<e  m.  libras  duas. 

Decoque  in  vafe  vitreo  lento  igne  ad  fyrupi  craf- 
litudinem. 

O X Y MEL  S I M PLE  X. 

$ Mellis  defpumati  p.  libras  duas, 

Aceti  diftillati  m.  libram  unam. 

Decoque  in  vafe  vitreo  lento  igne  ad  fyrupi 
eraflitudinem.  „ 


PULVBRES 


tzo 


P u L v E R E S. 

PULVIS  ALOETICUS, 

W Aloes  focotorinae  p.  libram  unam, 

Canellae  albae  p.  uncias  tres. 

Separatim  in  pulverem  tere,  dein  mifce. 


PULVIS 

ALOETICUS  cum  GUAIACO. 

Ijl  Aloes  focotorinae  p.  unciam  unam  cum  femifle, 
Guaiaci  gummi  p.  unciam  unam, 

Pulveris  aromatici  p.  unciam  dimidiam. 

Aloen  et  guaiaci  gummi  feparatim  in  pulverem 
tere  3 dein  omnia  mifce. 


PULVIS 


PULVERES. 
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P U L V I S 

ALOETICUS  cum  FERRO. 

$ Aloes  focotorinae  in  pulverem  tritae  p.  unciam 
unam  cum  femiffe, 

Myrrhae  in  pulverem  tritae  p.  uncias  duas, 

Extra&i  gentianae  exEccati, 

Ferri  vitriolati,  Engulorum  in  pulverem  tritorum 
p.  unciam  unam. 

Mifce. 

PULVIS  AROMATXCUS. 

$ Corticis  cinnamomi  p.  uncias  duas, 

Seminum  cardamomi  minoris,  demtis  capfulis, 
Zingiberis, 

Piperis  longi,  fingulorum  p.  unciam  unam. 

Simul  in  pulverem  tere. 

PULVIS  ASARI  COMPOSITUS. 

R Foliorum  exficcatorum  afari, 

majoranae, 
mari  fyriaci, 

Florum  exficcatorum  lavendulae,  fingulorum  p« 
unciam  unam. 

Simul  in  pulverem  tere. 


R 


PULVIS 
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P U L V E R E S. 

* 

PULVIS  e CERU35A., 

R Cerufiae  p.  uncias  quinque, 

Sarcocollae  p.  unciam  unam  cum  femifle,, 
Tragacanthae  p.  unciam  dimidiam.. 

Simul  in  pulverem  terc.. 

PULVIS  e CHE  LIS 
CANCRORUM  CG  M P OS1T  US,. 

R Chelarum  cancrorum'  praeparatarum  p.  libram 
unam, 

Cretae  praeparatae, 

Corallii  rubri  praeparati,  fingulorum  p.  uncias  tres, 
Mifce. 


PULVIS 

CON  TRAY  E RVJE  COMPOSITUS. 

R Con  tray  ervas  in  pulverem  tritas  p.  uncias  quin- 
que, 

Pulveris  e chelis  cancrorum  compoiiti  p.  libram 
unam  cum  femifle. 


Mifce. 


PULVIS 


P U L V E R E 'S. 
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PULVIS  e CRETA  COMPOSITUS, 

W C retag  pragparatag  p.  libram  dimidiam, 

Corticis  cinnamomi  p.  uncias  quatuor, 
Tormentillag, 

Arabici  gummi,  fingulorum  p.  uncias  tres, 

Piperis  longi  p.  unciam  dimidiam. 

•Separatim  in  pulverem  tere,  et  mifce. 

PULVIS  e CRETA 
COMPOSITUS  cum  O P I O. 

$ Pulveris  e creta  compofiti  p.  uncias  o&o, 

Opii  purificati  duri  in  pulverem  trivi  p.  drach- 
mam  unam  cum  femifie, 

Mifce, 

PULVIS 

IPECACUANHA  COMPOSITUS. 
Ipecacuanhae, 

Opii  purificati  duri,  fingulorum  in  pulverem  tri- 
torum  p.  drachmam  unam. 

Kali  vitriolati  in  pulverem  triti  p,  unciam  unam. 

Mifce, 

R 2 


PULVIS 
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PULVERE  S. 


PULVIS  e MYRRH  A COMPOSITUS. 

$ Myrrhae, 

Sabinae  exiiccatse, 

Rutae  exficcatae, 

Caftorei  ruflici,  iingulorum  p.  unciam  unam. 
Simul  in  pulverem  tere. 


PULVIS  OPIATUS. 

W-  Opii  purificati  duri  in  pulverem  triti  p.  drach- 
mam  unam, 

Cornu  cervi  ufti  et  praeparati  p.  drachmas  novem. 
Mifce. 

PULVIS  e SCAMMONIO 
COMPOSITUS. 

$ Scammonii, 

Extra&i  jalapii  duri,  lingulorum  p.  uncias  duas, 
Zingiberis  p.  unciam  dimidiam. 

Separatim  in  pulverem  tere,  et  mifce. 


PULVIS 
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' ' ' • / 

PULVIS  e SCAMMONIO  cum  ALOE, 

$ Scammonii,  p.  drachmas  fex, 

Extra&i  jalapii  duri, 

Aloes  focotorinae,  {ingulorum  p,  unciam  imam  cum 
femiffe, 

Zingiberis  p.  unciam  dimidiam. 

Separatim  in  pulverem  tere,  et  mifce. 

PULVIS  e SCAMMONIO  cum 
CALOMEL  ANE. 

j$  Scammonii  p.  unciam  dimidiam, 

Calomelanos, 

Sacchari  purificati,  iingulorum  p.  drachmas  duas. 
Separatim  in  pulverem  tere,  et  mifce* 

PULVIS  e SENNA  COMPQSITUS. 

$ Sennae, 

Cryftallorum  tartari,  fngulorum  p.  uncias  duas, 
Scammonii  p.  unciam  dimidiam, 

Zingiberis  p.  drachmas  duas. 

Scammonium  feparatim,  caetera  iimul  in  pulverem 
tere,  et  omnia  mifce. 


PULVIS 
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PUL 


VERB  S. 


PULVIS  e TRAGACANTHA 
COMP  OS  ITUS. 

I f Tragacanthae  in  pulverem  tritae, 

Arabici  gummi, 

Amyli,  fingulorum  p.  unciam  unam  cum  femiflcs 
Sacchari  purificati  p.  uncias  tres, 

Simul  in  pulverem  tere0 


TROCHICSL 


TROCHISCI. 


TROCHISCI  AMY  LI, 

$ Amyli  p.  unciam  imam  cum  femifie, 

Glycyrrhizae  p.  drachmas  fex, 

Iridis  p.  unciam  dimidiam, 

Sacchari  purificati  p.  libram  unam  cum  femifie. 

Haec  in  pulverem  tere,  et  ope  tragacanthae  in 
aqua  folutae  fiant  trochifci. 

Fiant  etiam,  fi  cui  lubet,  fine  iride. 


TROCHISCI  GLYCYRRHIZ^ 

$ Extradi  glycyrrhizae, 

Sacchari  purificati,  fingulorum  p.  uncias  decern, 
Tragacanthae  in  pulverem  tritae  p.  uncias  tres* 

Adjeda  aqua  fiant  trochifci. 


TROCHISCI 
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TROCHISCI  e NITRO. 

I 

R!  Nitri  purificati  in  pulverem  triti  p.  uncias  qua- 
tuor, 

Sacchari  purificati  in  pulverem  triti  p.  libram 
unam. 

Tragacanthse  in  pulverem  tritse  p.  uncias  fex, 
Adje&a  aqua  fiant  trochifci. 


TROCHISCI  e SULPHUR  E* 

$ Florum  fulphuris  lotorum  p.  uncias  duas, 

Sacchari  purificati  p.  uncias  quatuor. 

Tere  fimul,  et,  mucilagine  feminis  cydonii  mali 
fubinde  adjedla,  fiant  trochifci. 


i 


TROCHISCI 


TROCHISCI. 
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TROCHISCI  e CRET  A. 

$ Cretas  praeparatae  p.  uncias  quatuor, 

Chelarum  cancrorum  praeparatarum  p.  uncias  duas, 
Corticis  cinnamomi  p.  unciam  dimidiam, 

Sacchari  purificati  p.  uncias  tres. 

His  in  pulverem  tritis  mu  cilaginem  arabici  gummi 
adde  et  fiant  trochifci. 


TROCHISCI  e MAGNESIA, 
uAae 

$ Magnefiae  p.  uncias  quatuor, 

Sacchari  purificati  p.  uncias  duas, 

Zingiberis  in  pulverem  triti  p.  fcrupulum  unum. 

Mucilagine  arabici  gummi  addita  fiant  trochifci. 


S 


PILULE. 


*3° 


P I L U L JE. 


PILULE  ex  ALOE. 

$ Aloes  focotorinse  in  pulverem  tritag  p.  unciarn 
unam, 

Extradi  gentianae  p.  unciam  dimidiam5 
Syrupi  zingiberis  quantum  fatis  fit. 

Simul  contunde. 


PILULE  ex  ALOE  cum  MYRRHA, 

$ Aloes  focotorinae  p*  uncias  duas, 

Croci,  fingulorum  ?.  unciam  unam, 

Syrupi  croci  quantum  fatis  fit. 

Aloen  et  myrrham  feparatim  in  pulverem  tere ; 
deinde  omnia  fimul  contunde. 


PILULE 


PILULE. 


13* 

PILULE  e GUMMI. 

$ Galbani, 

Opopanacis,, 

Myrrhae, 

Sagapeni,  fingulorum  p.  unciam  imam, 

Afae  fcetidae  p.  unciam  dimidiam, 

Syrupi  croci  quantum  fatis  fit. 

Simul  contunde. 

PILULE  ex  HYDRARGYRO, 
f#  Hydrargyri  purificati, 

Extra&i  glycyrrhizae,  mellis  craflitudinem  haben- 
tis,  fingulorum  p.  drachmas  duas, 

Glycyrrhizae  in  tenuem  pulverem  tritae  p.  drach- 
mam  unam. 

Hydrargyrum  cum  extra&o  glycyrrhizae  tere  donee 
globuli  vifum  fugerint ; deinde,  addito  glycyrrhizae 
pulvere,  omnia  fimul  mifee. 

P I L U L Ml  ex  OPIO. 

$ Opii  purificati  duri  p.  drachmas  duas, 

Extra&i  glycyrrhizae  p.  unciam  unam. 

Contunde  donee  in  unum  mifeeantur. 

S 2 


PILULE 


132  P I L U L JR. 

PILULE  e S C I L L A. 

$ Scillae  recens  exficcatae  in  pulverem  tritae  p, 
drachmam  unam, 

Zingiberis  in  pulverem  triti, 

Saponis,  fingulorum  p.  drachmas  tres, 

Ammoniaci  p.  drachmas  duas, 

Syrupi  zingiberis  quantum  fatis  lit. 

Simul  contunde, 


ELECTUARIA. 
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E L E C T U A R I A. 

ELECTUARIUM  e CASSIA. 

Pulpae  cafliae  recens  extra&ae  p.  libram  dimidiam, 
Mannae  p.  uncias  duas, 

Pulpae  tamarindorum  p.  unciam  unam, 

Syrupi  rofae  p.  libram  dimidiam. 

Mannam  contunde,  et  lento  igne  folve  in  fyrupo 
rofae  ; deinde  adde  pulpas ; et,  continuato  calore,  per 
vaporationem  perfice  eledluarium  idoneae  craffitu- 
dinis. 


ELECTUARIUM  e SCAMMONIO. 

$ Scammonii  in  pulverem  triti  p.  unciam  unam  cum 
femilTe, 

Caryophyllorum  aromaticorum, 

Zingiberis,  fmgulorum  p.  drachmas  fex, 

Olei  carui  eflentialis  p.  drachmam  dimidiam, 
Syrupi  rofae  quantum  fatis  fit. 

Aromata  fimul  trita  fyrupo  admifce ; deinde 
fcammonium  adde,  et  poftremo  oleum  carui. 

ELECTUARIUM 
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ELECTUARIUM  e SENNA.. 

$ Sennse  p.  uncias  o£to, 

Caricamm  p.dibram  unam, 

Pulpae  tamarindorum, 
cafiiae, 

prunorum  gallicorum,  fingulorum  p,  librara, 
dimidiam, 

Seminum  coriandri  p.  uncias  quatuor, 

Glycyrrhizae  p*  uncias  tres, 

Sacchari  purificati  p.  libras  duas  .cum  femifle. 

Sennam  cum  feminibus  coriandri  tere,  et  per  cri~ 
brum  fepara  pulveris  mifti  uncias  decern.  Refiduum 
cum  caricis  et  glycyrrhiza  in  quatuor  librarum  aquse 
diflillatae  menfura  decoque  ad  dimidium ; deinde  ex- 
prime,  et  cola.  Liquorem  colatum  per  vaporationem 
abfume  ad  pondus  librae  circiter  unius  cum  femifie. 
Poftea  adde  faccharum  ut  fiat  fyrupus.  Hunc  fyru- 
pum  adde  gradatim  pulpis;  et  poftremo  immifce 
pulverem. 


CONFECTIONES. 


I3S 


CONFECTIONES. 

CONFECTIO  AROMA  TIC  A. 


Aqua  diftillata  m.  libras  tres. 

Macera  per  horas  quatuor  et  viginti ; dein  exprime 
et  cola.  Liquorem  colatum  per  vaporationem  abfume 
ad  libram  imam  cum  femiffe,  cui  adde  ea  qua  fequun~ 
tur  in  pulverem  fubtiliflimum  trita  — 

Pulveris  e chelis  cancrorum  compoliti  p.  uncias 
fedecim, 

Corticis  cinnamomi, 

Nucis  mofchata,  (ingulorum  p.  uncias  duas, 

Caryophyllorum  aromaticorum  p.  unciam  unam, 

Seminum  cardamom!  minoris,  demtis  capfulis,  p, 
unciam  dimidiam, 

•Sacchari  purificati  p.  libras  duas. 


$ Zedoaria  in  pulverem  crafTum  trita, 
Croci,  lingulorum  p.  hm— inm  dimidiam, 


Fiat  con£e<5lio. 


CONFECTIO 


1 36  CONFECTIONED 


CONFECTIO  OPIATA. 

$ Opii  purificati  duri  in  pulverem  triti  p.  drachmas 
fex, 

Piperis  longi, 

Zingiberis, 

Seminum  carui,  lingulorum  p.  uncias  duasr 
Syrupi  papaveris  albi,  ad  mellis  craflitudinem 
deco&i,  triplum  omnium  pondus. 

Opium  purificatum  fyrupo  calefa&o  diligenter 
immifce  j turn  adde  cetera  in  pulverem  trita. 


AQUJE 


A Q^U  JE  MEDIC  A T JE. 

' ' / ' j, 

A Q^U  A 

ALUMINIS  COMP  OS  IT  A. 

$ Aluminis, 

Zinci  vitriolati,  fingulorum  p.  unciam  dim i- 
diam, 

Aquae  diftillatae  ferventis  m.  libras  duas. 

Aquam  falibus  affunde  in  vafe  vitreo,  et  cola. 


AQUA  CUPRI  AMMONXATI. 

$ Aquae  calcis  m.  libram  unam, 

Salis  ammoniaci  p.  drachmam  unam. 

Stent  fimul  in  vafe  cupreo  donee  ammonia  fatu- 
retur. 


T 


AQUA 
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A QJJ  A LITHARGYRI 
A C E T A T I COMPOSITA, 

$ Aquae  lithargyri  acetati  p.  drachmas  duas, 

Aquae  diftillatae  m.  libras  duas, 

Spiritus  vinofi  tenuioris  m.  drachmas  duas, 

Mifce  fpiritum  vinofum  cum  aqua  lithargyri  ace 
tati ; dein  adde  aquam  diflillatam. 

A Q^U  A Z I N C I 
VITRIOLATI  cum  CAMPHOR  A, 

$ Zinci  vitriolati  p.  unciam  dimidiam, 

Spiritus  camphorati  m.  unciam  dimidiam. 

Aquae  ferventis  m.  libras  duas. 

Mifce,  e|  per  chartam  cola. 


EMPLASTRA. 
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EMPLASTRA. 

EMPLASTRUM  AMMONIAC! 
cum  HYDRARGYRO. 

$ Ammoniaci  colati  p.  libram  unam, 

Hydrargyri  purificati  p.  uncias  tres, 

Olei  fulphurati  p.  drachmam  unam,  vel  quod  fatis 
fit. 

Hydrargyrum  cum  oleo  fulphurato  tere  donee 
globuli  vifum  fugerint  : deinde  adde  paulatim  am« 
moniacum  liquefa&um,  et  mifee. 


EMPLASTRUM  CANTHARIDIS* 

$ Cantharidum  p.  libram  unam, 

Emplaftri  cerae  p.  libras  duas, 

Adipis  fuillae  praeparatae  p.  libram  dimidiam. 

Emplaftro  et  adipi  liquatis,  paulo  antequam  con- 
crefcant  infperge  et  immifee  cantharides  in  pul- 
verem  fubtiliflimum  tritas. 


T 2 EMPLASTRUM 


*4o  EMPLASTRA. 


EMPLASTRUM  CER^E. 

Cerae  flavae, 

Sevi  ovilli  praeparati,  fingulorum  p.  libras  tresr 
Reflnae  Hava?*  p.  libram  unam. 

Liqua  fimul*  et  mifturam  adhuc  fluidam  cola. 


EMPLASTRUM  CUMINL 

3$  Seminum  cumini, 
caruij 

Baccarum  lauri,  flngulorum  p.  uncias  tresj 
Picis  burgundicae  ?.  libras  tres, 

Cerae  flavae  p.  uncias  tres. 

Pici  cum  eera  liquefa&ae  caetera  in  pulvercm^ 
trita  immifce,  et  flat  emplaftrunu 


EMPLASTRUM 


E M P L A S T R A. 

EMPLASTRUM  LADANI, 
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$ Ladani  p.  uncias  tres, 

Thuris  p.  unciam  unam, 

Corticis  cinnamomi  in  pulverem  triti, 

Olei  exprefli,  olei  macis  di&i,  fingulorum  p, 
unciam  dimidiam, 

Olei  menthae  effentialis  p.  drachmam  unam. 

Thuri  liquefa&o  adde  primum  ladanum  igne 
emollitum ; deinde  oleum  macis.  Haec  poftea,  cum 
cinnamomo,  oleo  menthae  immifce,  et  in  mortario 
tepido  limul  contunde  in  emplaftrum.  In  vafe 
operto  fervetur.. 

EMPLASTRUM  LITHARGYRL 

$ Lithargyri  in  pulverem  fubtilifiimum  triti  p.  libras 
quinque* 

Olei  olivae  congium  unum. 

Coque  lento  igne  cum  aquae  menfura  librarum 
circiter  duarum,  perpetuo  agitans,  donee  oleum  et 
lithargyrus  coeant,  et  emplaftri  craflitudinem  habe  ' 
ant.  Oportebit  autem  plus  aquae  ferventis  adderer 
li  ea  fere  omnis,  quae  in  principio  adhibita  fuerit, 
ante  finem  codtionis  abfumta  fuerit.. 

EMPLASTRUM 
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EMPLASTRUM  LITHARGYRI  cum 

GUMMI. 

$ Emplaftri  lithargyri  p.  libras  tres, 

Galbani  colati  p.  uncias  odto, 

Terebinthinae  p.  drachmas  decern, 

Thuris  p.  uncias  tres. 

Galbano,  lento  igne  cum  terebinthina  liquato, 
immifce  pulverem  thuris,  deinde  emplaftrum  lithar- 
gyri lentifiimo  igne  liquatum,.  et  fiat  emplaftrum. 

EMPLASTRUM  LITHARGYRI 
cum  HYDRARGYRO. 

Bl  Emplaftri  lithargyri  p.  libram  unam, 

Hydrargyri  purificati  p.  uncias  tres, 

Olei  fulphurati  p.  drachmam  unam,  vel  quod 
fatis  fit. 

Hoc  emplaftrum  confice  eodem  modo  quo  em- 
plaftrum ammoniaci  cum  hydrargyro. 


EMPLASTRUM 
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EMPLASTRUM  LITHARGYRI 
cum  RESINA. 

$ Emplaftri  lithargyri  p.  libras  tres, 

Refinas  flavae  p.  libram  dimidiam. 

Emplaftro  lithargyri,  lentiftimo  igne  liquato  re- 
finam  in  pulverem  tritam  immifce,  et  fiat  emplaf- 
trum. 

EMPLASTRUM  PICIS  BURGUNDICAL 

$ Picis  burgundicas  p.  libras  duas, 

Ladani  p.  libram  unam, 

Refinas  fiavae, 

Cerae  flavas,  fingulorum  p.  uncias  quatuor, 

Olei  exprefii,  olei  macis  di&i,  p.  unciam  unam. 

Pici,  refinae,  et  cerae,  fimul  liquatis,  adde  primum 
ladanum,  deinde  oleum  macis. 

1 

EMPLASTRUM  SAPONIS. 

$ Saponis  p.  libram  dimidiam, 

Emplaflri  lithargyri  p.  libras  tres. 

Emplaftro  lithargyri  liquefa&o  faponem  immifce 
et  ad  emplaftri  craflitudinem  decoque. 

EMPLASTRUM 


* 
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EMPLASTRUM  THURIS, 

ty  Thuris  p.  libram  dimidiam, 

Sanguinis  draconis  p.  uncias  tres, 

Emplaftri  lithargyri  p.  libras  duas. 

Emplaftro  lithargyri  liquefa&o  adde  csetera  in 
pulverem  trita. 


UNGUENTAj 
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UNGUENT  A, 

et 

L I N I M E N T A. 

UNGUENTUM  ADIPIS  S U I L L JE. 

3 $ Adipis  fuillae  praeparatae  p.  libras  duas, 

Aquae  rofae  m.  uncias  tres. 

Adipem  cum  aqua  rofae  contunde  donee  mifee- 
antur  ; deinde  lento  igne  liqua  et  fepone  ut  aqua 
fubfidat.  Poftea  effunde  adipem,  aqua  relidta,  aflidue 
agitans  donee  frigeat. 

* 

UNGUENTUM 
CALCIS  HYDRARGYRI  ALB  JE. 

$ Calcis  hydrargyri  albae  p.  drachmam  unam, 

Unguenti  adipis  fuillae  p.  unciam  unam  cum 
femifle. 

Mifce,  et  fiat  unguentum. 


U 


UNGUENTUM 
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UNGUENTUM  CANTHARIDIS. 

$ Cantharidum  in  pulverem  tritarum  p.  uncias  duas, 
Aquas  diftillatse  m.  uncias  odlo, 

Unguenti  refinae  flavae  p.  uncias  odlo. 

Aquam  cum  cantharidibus  decoque  ad  dimidium, 
et  cola.  Colato  liquori  adde  unguentum  retinae 
flavae.  Haec  miftura  balneo  aquofo,  fale  muriatico 
faturato,  ad  unguenti  cratiitudinem  vaporet. 


UNGUENTUM  CER£ 

$ Cerae  albae  p.  uncias  quatuor, 

Spermatis  ceti  p.  uncias  tres, 

Olei  olivae  m.  libram  unam. 

Lento  igne  liquefa&a  allidue  acriterque  agita* 
donee  refrixerint. 


UNGUENTUM 


U N G u E.  N T A. 
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UNGlfENTUM 
CERUSSiE  ACETATE, 

$ Ceruffae  acetatae  p.  drachmas  duas, 

Cerae  albae  p.  uncias  duas, 

Olei  olivae  m.  libram  dimidiam. 

CerulTam  acetatam  in  pulverem  tritam  cum  aliqua 
olei  parte  contere ; deinde  earn  cerae  cum  oleo  re- 
liquo  liquefadlae  adde.  Mifturam  agita  donee  re- 
frixerit. 

UNGUENTUM  ELEMI, 

3£  Elemi  p.  libram  unam, 

Terebinthinae  p.  uncias  decern, 

Sevi  ovilli  praeparati  p.  libras  duas, 

Glei  olivae  m.  uncias  duas. 

Elemi  cum  fevo  liqua,  et  ab  igne  remotum  ftatim 
mifee  cum  terebinthina  et  oleo;  deinde  mifturam 
cola. 


U 2 


UNGUENTUM 
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UNGUENTUM 
HELLEBORI  A L B I. 

W Radicis  hellebori  albi  in  pulverem  tritae  p.  unciam 
unam, 

Unguenti  adipis  fuillae  p.  uncias  quatuor, 

Efientiae  limonum  p.  fcrupulum  dimidium. 

Mifce,  et  fiat  unguentum. 

UNGUENTUM 
HYDRARGYRI  FORTIUS. 

$ Hydrargyri  purificati  p.  libras  duas, 

Adipis  fuillae  praeparatae  p.  uncias  tres  et  viginti, 
Sevi  ovilli  praeparati  p.  unciam  unam. 

Tere  primum  hydrargyrum  cum  fevo,  et  tantillo 
adipis  fuillae,  donee  globuli  vifum  fugerint ; dein  adde 
quod  reliquum  eft  adipis,  et  fiat  unguentum. 

UNGUENTUM 
HYDRARGYRI  MITIUS. 

$ Unguenti  hydrargyri  fortioris  partem  unam, 
Adipis  fuillae  praeparatae  partes  duas. 

Mifce. 


UNGUENTUM 


UNGUENT  A. 
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UNGUENTUM 
HYDRARGYRI  NITRATE 

W Hydrargyri  purificati  p.  unciam  unam, 

Acidi  nitrcdi  p.  uncias  duas, 

Adipis  fuillae  praeparatae  p.  libram  unam. 

Solve  hydrargyrum  in  acido  nitrofo,  et,  dum  adhuc 
calet,  mifce  cum  adipe  fuilla  liquefadta  et  jam  fri- 
gefcente. 

UNGUENTUM  P I C I S. 

$ Picis  liquids, 

Sevi  ovilli  praeparati,  iingulorum  p.  libram  dimi- 
diamu, 

Liqua  iimul,  et  cola. 

UNGUENTUM  R ESIN  j£  FLAV^3 
$ Reiinae  flavae, 

Cerae  ilavae,  lingularum  p.  libram  unam, 

Olei  olivffi  m.  libram  unam. 

Lento  igne  liqua  refinam,  et  ceram  : dein  adde 
oleum  et  mifturam  adhuc  calentem  cola. 

UNGUENTUM 


150  UNGUENT  A. 


UNGUENTUM  SAMBUCI. 

$ Florum  fambuci  p.  libras  quatuor, 

Sevi  ovilli  praeparati  p.  libras  tres, 

Olei  olivas  m.  libram  unam. 

Sevo  cum  oleo  liquefado  incoque  flores  donee 
fere  crifpentur ; deinde  exprime  et  cola. 


UNGUENTUM  SPERMAT1S  CETI. 

$ Spermatis  ceti  p.  drachmas  fex, 

Cerae  albae  p.  drachmas  duas, 

Olei  olivae  m.  uncias  tres. 

Lento  igne  fimul  liquefada  aflidue  et  acriter  agita, 
donee  refrixerint. 


UNGUENTUM  SULPHURIS. 

$ Unguenti  adipis  fuillae  p.  libram  dimidiam, 
Florum  fulphuris  p.  uncias  quatuor. 

Mifce,  et  fiat  unguentum. 

UNGUENTUM 
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UNGUENTUM  TUTIiE. 

$ Tutiae  praeparatae, 

Linimenti  cerae  albae  quod  fatis  fit. 

Mifce  ut  fiat  unguentum  molle. 

LINIMENTUM  AMMONIA, 

$ Aquae  ammonias  m.  unciam  dimidiam, 

Olei  olivae  m.  unciam  unam  cum  femifle. 

Agita  fimul  in  phiala  donee  mifeeantur. 


LINIMENTUM  AMMONIiE 

FORTIUS. 

$ Aquae  ammoniae  purae  m.  unciam  unam3 
Olivae  olei  m.  uncias  duas. 

Agita  fimul  in  phiala. 


LINIMENTUM 


LINIMENT  A. 
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LINIMENTUM  CAMPHOR  iE, 

1 

iJjl  Camphorae  p.  uncias  duas, 

Aquas  ammonias  m.  uncias  fex, 

Spiritus  lavendulae  limplicis  p.  uncias  fedecim. 

Aquam  ammonias  cum  fpiritu  mifce,  et  ex  retorta 
vitrea  diftilla  lento  igne  uncias  fedecim.  Turn 
*iiq  uore  diftillato  folve  camphoram. 


LINIMENTUM  SAPONIS. 

I g Saponis  p.  uncias  tres, 

Camphoras  p.  unciam  unam, 

Spiritus  rorifmarini  m.  libram  unam. 

/ 1 

Digere  faponem  in  fpiritu  rorifmarini  donee  folva- 
tur,  et  adde  camphoram. 


CER ATA 
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C E R A T A, 

CERATUM  CANTHARIDIS. 

$ Cerati  fpermatis  ceti  igne  emolliti  p.  drachmas  Tex, 
Cantharidum  in  pulverem  teniiem  tritarum  p. 
drachmam  unarm 

Mifce. 


CERATUM  LAPID1S  C ALAMINARIS, 

$ Lapidis  calaminaris  praeparati, 

Cerae  flavae,  fingulorum  p.  libram  diriiidiam, 

Olei  olivae  m.  libram  unam. 

Liqua  ceram  cum  oleo,  et,  fimul  ac  miftura  len^ 
tefcere  inceperit,  immifce  lapidem  calaminarem,  et 
agita  donee  ceratum  refrixerit. 


X 


CERATUM 


JS4 


C E R A T A 


CERATUM 

LITHARGYRI  ACETATE 

$ Aquas  lithargyri  acetati  m.  uncias  duas  cum  femifie, 
Cerae  flavae  p.  uncias  quatuor, 

Olei  olivae  m.  uncias  novem, 

Camphor ae  p.  drachmam  dimidiam. 

Camphoram  cum  tantillo  olei  tere.  Liqua  ceram 
cum  reliquo  oleo,  et  fimul  ac  miftura  lentefcere 
inceperit,  affunde  gradatim  aquam  lithargyri  acetati, 
et  afiidue  agita  donee  refrixerit , deinde  immifce 
camphoram  cum  oleo  tritam. 


CERATUM  RESINA  FLA  VJE. 

W Unguenti  refinae  flavae  p.  libram  dimidiam, 
Ceras  flavae  p.  unciam  unam. 

Liqua  fimul,  et  fiat  ceratum. 


CERATUM 


C E R A T A. 
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CERATUM  SAPONIS. 

B Saponis  p.  uncias  o<flo, 

Cerae  flavae  p.  uncias  decern, 

Lithargyri  in  pulverem  triti  p.  libram  unam, 

Olei  olivas  m.  libram  unam, 

Aceti  congium  unum, 

Coque  acetum  cum  lithargyro  lento  igne  afiidue 
agitans  donee  miftura  coeat  et  lentefcat;  deinde  im- 
mifee  castera,  et  fiat  ceratum* 


CERATUM  SPERMATIS  CETL 

B Spermatis  ceti  p.  unciam  dimidiam, 

Ceras  albae  p.  uncias  duas, 

Olei  olivae  m.  uncias  quatuor, 

Liqua  fimul,  et  agita  donee  ceratum  refrixerit. 


X 2 


EPXTHEMATA. 


EPITHEMATA. 


CATAPLASM  A CUM  IN  I. 

$ Seminum  cumini  p.  libram  unam, 

Baccarum  lauri, 

Foliorum  fcordii  exficcatorum, 

Radicis  ferpentariae  virginianae,  fingulorum  p.  un- 
cias  tres, 

Caryophyllorum  aromaticorum  p.  unciam  unam. 

Omnia  fimul  tere,  et,  addito  triplo  mellis  pon- 
dere,  fiat  cataplafma. 


CAT  A PLASMA  SINAPEOS. 

$ Seminum  finapeos  in  pulverem  tritorum, 

Medullae  panis,  fingulorum  p.  libram  dimidiam, 
Aceti  quantum  fatis  fit. 

Mifce,  et  fiat  cataplafma. 


COAGULUM 
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COAGULUM  ALUMINIS. 

$ Albi  ovorum  duorum. 

Agita  cum  frufto  aluminis  donee  abeat  in  coagu 
lum. 


FINIS, 


TABULA 


I 


‘ 


V 


V 


TABULA 
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OSTENDENS,  QUA  RATIONE  HYDRARGYRUS  ET  OPIUM 
IN  MEDICAMENT  IS  COMPOSITIS  CONTINENTUR. 

PUL  VIS  e creta  compofitus  cum  opio  in  granis 
circiter  43  continet  opii  granum  unum. 

Pulvis  ipecacuanha  compofitus  in  granis  decern  con- 
tinet opii  granum  unum. 

Pulvis  opiatus  in  granis  decern  continet  opii  gra- 
num unum. 

Pulvis  e fcammonio  cum  calomelane  in  granis  qua- 
tuor  continet  calomelanos  granum  unum. 

Pilulae  ex  opio  in  granis  quinque  continet  opii  gra- 
num unum. 

Pilulae  ex  hydrargyro  in  granis  decern  continet 
hydrargyri  grana  quatuor. 

Confe&io  opiata  in  granis  36  continet  opii  granum 
unum. 

Emplaflrum  ammoniaci  cum  hydrargyro  in  unciis 
quinque  continet  hydrargyri  unciam  unam. 

Emplaflrum 


i6o 


TABULA. 


Emplaftrum  lithargyri  cum  hydrargyro  in  unciis 
quinque  continet  hydrargyri  unciam  unam. 

Unguentum  hydrargyri  fortius  in  drachmis  duabus 
continet  hydrargyri  drachmam  unam. 

Unguentum  hydrargyri  mitius  in  drachmis  quinque 
continet  hydrargyri  drachmam  unam. 

Unguenti  hydrargyri  nitrati  in  drachma  una  con- 
tinet hydrargyri  nitrati  grana  duodecim. 

Unguentum  calcis  hydrargyri  albae  in  drachma  una 
continet  calcis  hydrargyri  albae  grana  quatuor 
cum  femiffe. 


INDEX 
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NOMINUM  MUTATORUM. 


NOMINA  USITATA. 

A. 

C E T U M fcilliticum. 
iEthiops  mineralis. 

Aqua  aluminofa  bateana. 
calcis  fimplex. 
cinnamomi  fimplex. 

fpirituofa. 

hordeata. 

juniperi  compofita. 
menthae  piperitidis  fimplex. 

fpirituofa. 
vulgaris  fimplex. 

fpirituofa. 

nucis  mofchatae. 
piperis  jamaicenfis. 
pulegii  fimplex. 

fpirituofa. 
raphani  compofita. 
rofarum  damafcenarum. 
fapphirina. 
feminum  anethi. 

anifi  compofita. 
carui. 


NOMINA  NOVA. 

Acetum  fcillae. 

Hydrargyrus  cum  fulphure. 
Aqua  aluminis  compofita. 
calcis. 
cinnamomi. 

Spiritus  cinnamomi. 
Decodtum  hordei. 

Spiritus  juniperi  compofitus. 
Aqua  menthae  piperitidis. 
Spiritus  menthae  piperitidis. 
Aqua  menthae  fativae. 
Spiritus  menthae  fativae. 

nucis  mofchatae. 
Aqua  pimento, 
pulegii. 

Spiritus  pulegii. 

raphani  compofitus. 
Aqua  rofae. 

cupri  ammoniati. 
anethi. 

Spiritus  anifi  compofitus. 
carui. 


Y 


Aqua 


I 


E 


X. 


Aqua  vitriolica  camphorata. 
Argenti  vivi  purificatio. 

Axungiae  porcinas  curatio. 

B. 

Balfamum  fulphuris  barbadenfe. 

fimplex. 

traumaticum. 

C. 

Calx  antimonii. 

Caufticum  antimoniale. 

commune  fortius, 
lunare. 

Ceratum  album. 

citrinum. 

epuloticum. 

Chalybis  rubigo  praeparata. 
Cinnabaris  fadlitia. 

Confedlio  cardiaca. 

Cornu  cervi  calcinatio. 

D. 

Decodlum  album. 

commune  pro  clyflere. 
pedlorale. 

E. 

Eledlarium  lenitivum. 

Elixir  aloes. 

myrrhae  compofitum, 
paregoricum. 


Aqua  zinci  vitriolati  cumcamphora. 
Hydrargyri  purificatio. 

Adipis  fuillas  prasparatio. 

Petroleum  fulphuratum. 

Oleum  fulphuratum. 

Tindtura  benzoes  compofita. 

Antimonium  calcinatum. 

muriatum. 

Calx  cum  kali  puro. 

Argentum  nitratum. 

Ceratum  Ipermatis  ceti. 
refinas  flava;. 
lapidis  calaminaris. 

Ferri  rubigo. 

Hydrargyrus  fulphuratus  ruber. 
Confedtio  aromatica. 

Cornu  cervi  uftio. 

Decodlum  cornu  cervi. 

pro  enemate. 
hordei  compofitum. 

Eledtuarium  e fenna. 

Tindlura  aloes  compofita. 

fabinae  compofita. 
opii  camphorata. 

Emplaftrum 
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Emplaflrum  ex  ammoniaco  cum 
mercurio. 

Emplaflrum  attrahens. 

cephalicum. 

commune. 

adhasfivum. 
cum  gummi. 
cum  mercurio. 
e cymino. 
roborans. 
e fapone. 
flomachicum. 
veficatorium. 

Emulfio  communis. 

Extradlum  catharticum. 

thebaicum. 

F. 

Flores  benzoini. 
martiales. 

Fotus  communis. 

H. 

Hiera  picra. 

I. 

Infufum  amarum  fimplex. 
fens  commune. 
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Emplaflrum  ammoniac!  cum  hy- 
dra rgyro. 

Emplaflrum  cers. 

picis  burgundies, 
lithargyri. 

cum  refina. 
cum  gummi. 
cum  hydrargyro. 
cumini. 
thuris. 
faponis. 
iadani. 
cantharidis. 

Lac  amygdalae. 

Extradlum  e colocynthide  compo- 
fitum. 

Opium  purificatum. 

Flores  benzoes. 

Ferrum  ammoniacalc. 

Decodtum  pro  fomento. 


Pulvis  aloeticus. 


Infufum  gentians  compofitum. 
fenns  tartarifatum. 

Y 2 Julepum 
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D 


E 


X. 
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Julepum  e camphora. 
e creta. 
e mofcho. 


Miflura  camphorata. 
cretacea. 
mofchata. 


l, 

Linimentum  album. 

faponaceum. 

volatile. 

Lixivium  faponarium. 
tartari. 

M. 

Mel  aegyptiacum. 
rofaceum. 

Mercurius  calcinatus. 

corrofivus  fublimatus. 
ruber. 

dulcis  fublimatus. 
emeticus  flavus. 
prascipitatus  albus. 

N. 

Nitrum  vitriolatum. 

O. 

Oleum  petrolei  barbadenfis. 

terebinthinas  aethereum. 
Opium  cola  turn. 

Oxymel  fcilliticum. 


Linimentum  cerae  albas. 

faponis. 
ammonias. 
Aqua  kali  puri, 
kali. 


Oxymel  asruginis. 

Mel  rofae. 

Hydrargyrus  calcinatus. 

muriatus. 
nitratus  ruber. 

Calomelas. 

Hydrargyrus  vitriolatus. 
Calx  hydra rgyri  alba. 


Kali  vitriolatum. 


Oleum  petrolei. 

terebinthinas  redtificatum. 
Opium  purificatum. 

Oxymel  fcillas. 


l^Jhilonium 
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P. 

Philonium  londinenfe. 

Pilul®  aromatic®, 
rufi. 

Pulvis  e bolo  compofitus. 

cum  opio. 

e cerufTa  compofitus. 
flernutatorius. 


Confe&io  opiata. 

Pulvis  aloeticus  cum  guaiaco. 

Till  (latex  aloe  cum  myrrha. 
Pulvis  e creta  compofitus. 

cum  opio. 

e cerufTa. 
afari  compofitus. 


R. 


Rob  baccarum  fambuci. 


S. 


Saccharum  faturni. 

Sal  abfinthii. 

catharticus  glauberi, 

diureticus. 

martis. 

tartari. 

vitrioli. 

volatilis  falis  ammoniaci. 
Species  aromatic®. 

Spiritus  cornu  cervi. 

lavendul®  compofitus. 

fimplex. 
nitri  dulcis. 

glauberi. 
falis  ammoniaci. 
falis  ammoniaci  dulcis. 
falis  marini  glauberi. 


Succus  bacc®  fambuci  fpifTatus, 


CerufTa  acetata. 

Kali. 

Natron  vitriolatum. 

Kali  acetatum. 

Ferrum  vitriolatum. 

Kali. 

Zincum  vitriolatum. 
Ammonia. 

Pulvis  aromaticus. 

Liquor  volatilis  cornu  cervi. 
Tindtura  lavendul®. 

Spiritus  lavendul®. 

®theris  nitrofi. 
Acidum  nitrofum. 

Aqua  ammoni®. 

Spiritus  ammoni®. 

Acidum  muriaticum. 


Spiritus 
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X. 


f 
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Spiritus  vinofus  camphoratus. 
vitrioli  dulcis. 
tenuis. 

-volatilis  aromaticus. 
foetidus. 

Succi  fcorbutici. 

Syrupus  ex  althaea. 

e corticibus  aurantiorum. 
balfainicus. 
e meconio. 
rofarum  folutivus. 

T. 

Tabellae  cardialgicae. 

Tartarum  emeticum. 

folubile. 
vitriolatum . 

Xin&ura  amara. 

aroma  tica. 
foetida. 

guaiacina  volatilis. 
japonica. 

martis  in  fpiritu  fairs, 
melampodii. 
rhabarbari  fpirituofa. 
vinofa. 

rofarum. 
facra. 

ftomachica. 

Trochifci  bechici  albi. 

nigri. 


E 

Spiritus  camphoratus. 

aetheris  vitriolici. 
Acidum  vitriblicum  dilutum. 
Spiritus  ammonias  compofitus. 

foetidus. 

Succus  cochleariae  compofitus. 
Syrupus  althaeae. 

corticis  aurantii. 
tolutanus. 
papaveris  albi. 
rofas. 


Trochifci  e creta. 

Antimonium  tar tarifa turn. 

Kali  tartarifatum. 
vitriolatum. 

Tin&ura  gentianas  compoiita. 

cinnamomi  compoiita. 

afae  foetidas. 

guaiaci. 

catechu. 

ferri  muriati. 

hellebori  nigri. 

rhabarbari. 

Vinum  rhabarbari. 

Infufum  rofas. 

Vinum  aloes. 

Tindlura  cardamomi  compofita. 

Trochifci  amyli. 

glycyrrhizae. 

V.  Vinum 
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V. 

Vinum  antimoniale. 

chalybeatum. 

Unguentum  album. 

bafilicum  flavum. 
casruleum  fortius. 

mitius. 

e mercurioprascipitato. 
faturninum. 
limplex. 
ad  veficatoria. 


Vinum  antimonii. 
ferri. 

Unguentum  cerse. 

refinae  flavas. 
hydrargyri  fortius. 

mitius. 

calcis  hydrargyri  alba*., 
cerulfas  acetate, 
adipis  fuillas. 
cantharidis. 
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N D E X 


MEDICAMENTORUM. 


A. 


AC  E T U M diftillatum  — ■ — Pag. 

fcillae,  olim  Acetum  fcilliticum  — 
Acidum  acetofum  — — — » 

muriaticum,  olim  Spiritus  falis  marini  glauberi  — 
nitrofum,  olim  Spiritus  nitri  glauberi  — 

dilutum  vice  Aquas  fortis  ■ — — 

vitriolicum  dilutum,  vice  Elixir  vitrioli  acidi  — 
Adipis  fuillae  prasparatio,  olim  Axungias  porcinae  curatio  — ■ 
TEruginis  prasparatio  — — — 

TEther  vitriolicus  • — — ■ — — 

Alkohol  — ■ — • — • — 

Aluminis  purificatio  — - — — — 

Alumen  uftum  — — — — 

Ammonia  prasparata,  olim  Sal  volatilis  falis  ammoniaci  — 
Ammoniaci  gummi  purificatio  — — ■ — * 

Antimonii  prasparatio  — — 

Antimonium  calcinatum,  olim  Calx  antimonii  — 

muriatum,  vice  Cauftici  antimonialis  — 

tartarifatum,  olim  Tartarum  emeticum  - — 

vitrificatum  — — — - 

Aqua  aluminis  compofita,  olim  Aqua  aluminofa  bateana  137 
ammonias,  — olim  Spiritus  falis  ammoniaci  43 
acetatas,  vulgo  Spiritus  mindereri  — 46 

Z Aqua 
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38 

38 

37 

37 

37 

20 

20 

72 

71 

47 

47 

42 

20 

19 

51 

52 
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Aqua  ammonias  purae,  vulgo  Spiritus  falls  ammoniac!  cum 

calce  — 4 z 

anethi  ■ — dim  Aqua  feminum  anethi  ■ — 67 

calcis  — olim  Aqua  calcis  fimplex  — 86 

cinnamomi  — olim  Aqua  cinnamomi  fimplex  > — 67 

cupri  ammoniati,  olim  Aqua  fapphirina  — ■ — 137 

diftillata  - — — - — = — 67 

fceniculi  — - — — — 68 

kali,  olim  Lixivium  tartari  — ■ — 40 

puri,  olim  Lixivium  faponarium  — — — 40 

lithargyri  aeetati,  vulgo  Extra&um  faturni  — 64 

compofita  — — 138 

menthas  piperitidis,  olim  Aqua  menthae  piperitidis 

fimplex  — 68 

fativae,  olim  Aqua  menthas  vulgaris  fim~ 

plex  — 68 

pimento  ■ — - olim  Aqua  piperis  jamaicenfis  — 69 

pulegii  • — olim  Aqua  pulegii  fimplex  — 69 

rofae  — dim  Aqua  rofarum  damafcenarum  69^ 

zinci  vitriolati  cum  camphora,  olim  Aqua  vitriolica 

camphorata  138 

Argentum  nitratum,  olim  Caufiricum  lunare  — 55 

Afas  foetidae  purificatio  — — — 2 a 


C. 

Calomelas,  olim  Mercurius  dulcis  fublimatus  — 60 

Calx  cum  kali  puro,  olim  Caufticum  commune  fortius  — 41 

hydrargyri  alba,  olim  Mercurius  prcecipitatus  albus  — 61 

Cafliae  fiftularis  pulpas  extradtio  — • — 22 

Cataplafma  cumini  — — — — 156 


Cataplafma 
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Cataplafma  finapeos  — - — ■ 

Ceratum  cantharidis  — — — 

lapidis  calaminaris,  olim  Ceratum  epuloticum 
lithargyri  acetati  — — 

refine  flavse,  olim  Ceratum  citrinum  • — - 

faponis  — — — 

fpermatis  ceti,  olim  Ceratum  album  — 
Cerufla  acetata,  olim  Saccharum  faturni 
Chelarum  cancrorum  praeparatio  — — - 

Coagulum  aluminis  — 

Confedio  aroma tica,  vice  Confedionis  cardiacae 

opiata,  olim  Philonium  londinenfe  — 
Conferva  abfinthii  maritimi  — ' — ■ 

ari  — — — 

corticis  exterioris  aurantii  hifpalenfis 
cynoibati  — — 

lujulae  — — ■ — 

pruni  fylvedris  — ■ — 

rofae  rubrae  — — - — - 

fcillae  — 

Corallii  praeparatio  — — — - 

Cornu  cervi  udio  — — “ 

Cretae  praeparatio  — — “ — 

Crocus  antimonii  -»■  — — 


— 156 

— 153 

— 153 

— 154 

— 154 

— *55 

— *55 

— - 64 

— 19 

~ 157 

— 1 35 

— 136 

— 24 

— 24 

— 24 

~ 2S 

— 24 

~ 25 

— 24 

— 25 
~ *9 

— 21 

— *9 

— 51 


D. 

Decodum  cornu  cervi,  olim  Decodum  album  — 79 

corticis  peruviani  ■ — ■ — —7 9 

pro  enemate,  olim  Decodum  commune  pro 

clydere  — 79 

Z 2 Decodum, 
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Decodum  pro  fomento,  olim  Fotus  communis  — 80 

Jhellebori  — — * — 80 

hordei,  olim  Aqua  hordeata  — — 81 

compofitum,  olim  Decodum  pedorale  81 
farfaparillae  — - — — 82 

compofitum  — 82 

ulmi  - — — < — —"83 


E. 


— 28 
~ 133 
“ 133 

— i34 


Elaterium  — — — ~ 

Eleduarium  e caffia  — — 

e fcammonio  • — — 

e fenna,  olim  Eledarium  lenitivum 
Emplaftrum  ammoniaci  cum  hydrargyro,  olim  Emplaftrum 

ex  ammoniaco  cum  mercurio  139 
cantharidis,  vice  Emplaftri  veficatorii  — 139 
cerae,  olim  Emplaftrum  attrahens  — 140 

cumini,  olim  Emplaftrum  e cymino  — 140 

ladani,  olim  Emplaftrum  ftomachicum  — 141 
lithargyri,  olim  Emplaftrum  commune  — 141 . 
cum  gummi,  olim  Emplaftrum  com- 
mune cum  gummi  142 
cum  hydrargyro,  olim  Emplaftrum 

commune  cum  mercurio  1 42 
cum  refina,  olim  Emplaftrum  ad- 

hasiivum  — 143 

picis  burgundies,  olim  Emplaftrum  cepha- 

licum  — 143 
faponis,  olim  Emplaftrum  e fapone  — 143 

thuris,  olim  Emplaftrum  roborans  — 144 

Extradum 
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Extradtum  cacuminis  geniftae  - — — ■ — ■ 

cafcarillae  — — > — - — 

chamaemcli 

colocynthidis  compolitum,  •vice  Extradti  ca- 

thartici  «— 

corticis  peruviani  — — - — - 

cum  refina  — — 

gentianae  ■ — — — 

glycyrrhizse  « — - — — 

hellebori  nigri  — — — 

ligni  campeehenfis  — — » — » 

rutas 

fab  in  a?  — — — — » 

fennas  < — • — — * — 


27 

3° 

27 

28 

29 

3© 

2/ 

2 7 

27 

30 
29 
27 
2 7 

31 


F. 


Ferri  rubigo,  dim  Chalybis  rubigo  praeparata 
Ferrum  ammoniacale,  olim  Flores  martiales 
tartarifatum  ■ — ■ — 

vitriolatum,  dim  Sal  martis  — 

Flores  benzoes,  dim  Flores  benzoini  — 
fulphuris  loti  — — 

Florum  exficcatio  — ■— ■ 


G® 

Galbani  purificatio  — 


56 

56 

57 
57 
39 
49 
21 


21 
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Herbarum  exficcatio  — — 

Hydrargyrus  purificatus,  olim  Argenti  vivi  purificatio 
acetatus  — — 

calcinatus,  olim  Mercurius  calcinatus 
cum  creta,  vulgo  Mercurius  alkalifatus 
muriatus,  olim  Mercurius  corrofivus  iubli- 

matus  — 59 

mitis,  Mercurius  prascipitatus  dulcis, 
Pharm.  Lond.  1721  — 60 

nitratus  ruber,  olim  Mercurius  corrofivus  ruber  61 

cum  fulphure,  olim  ^Ethiops  mineralis  — 62 

fulphuratus  ruber,  olim  Cinnabaris  fadti-tia — 62 

vitriolatus,  olim  Mercurius  emeticus  flavus  63 


- — 21 

- 58 

- 58 

- 59 
~ 59 


I, 

Infufum  gentianae  compofitum,  olim  Infufum  amarum  fim- 

plex  — 84 

rofas,  olim  Tindtura  rofarum  — — 86 

fennas  fimplex  — — 85 

tartarifatum,  olim  Infufum  fenas  commune  85 


K. 


Kali  prasparatum,  vice  Salis  abfinthii,  &c.  — 

acetatum,  olim  Sal  diureticus  — 

purum,  vulgo  Alkali  vegetabile  fixum  caufticum 
fulphuratum,  vulgo  Hepar  fulphuris  - — 

tartarifatum,  olim  Tartarum  folubile  — 
vitriolatum,  olim  Tartarum  vitriolatum,  &c. 


— 39 

“ 45 

— 

~ 49 

— 46 

— 44 
L.<  Lac 
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L. 

Lac  ammoniaci  — — ■ — - 

amygdalae,  vice  Emullionis  communis 
Lapidis  calaminaris  praeparatio  — 

Linimentum  ammonias,  olim  Linimentum  volatile 

fortius 

camphorae  — 

faponis,  olim  Linimentum  faponaceum 
Liquor  volatilis  cornu  cervi,  olim  Spiritus  cornu  cervi 

m: 

Magnefia  alba  — — * - 

ufta  — — - 

Mel  rofae,  olim  Mel  rofaceum  — — 

fcillae  — — > 

Mellis  defpumatio  — 

Millepedae  praeparatio  — — 

Miftura  camphorata,  olim  Julepum  e camphora 

cretacea,  olim  Julepum  e creta  — 
mofchata,  olim  Julepum  e mofcho 
Mucilago  amyli  — *— 

arabici  gummi  — — 

feminis  cydonii  mall  - — 

N.-\ 

Natron  praeparatum,  vulgo  Sal  fodae 

tartarifatum,  vulgo  Sal  rupellenlis  — 


— 107 
-—106 

— 19 

~ is 1 

— 151 

— 152 

— 152 

— 43 


~ 48 

— 48 

— 1 17 

— 117 

■ — 21 

— • 22 

— 105 

— 105 

— 106 

— 83 

— 83 

— 84 


— 41 ; 

- 46 
Natron 
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Natron  vitriolatum,  olim  Sal  catharticus  glauberi 
Nitrum  purification  — — — 


44 


O. 


Oleum  amygdalae  — — — 

animale  — « — - — - 

cornu  cervi  — — . 

petrolei  — * — ■ — 

fuceini  • — - - — 

redificatum  — — 

fulphuratum,  olim  Balfamum  fulphuris  fimplex 
terebinthinae  • — — — 

redificatum  — — 

e feminibus  lini  - — ■ — — 

ricini  • — — — 

finapeos  •« — — — 

eflentiale  anifi  — — 

bacCae  juniperi  — 

carui  ■ — ■ — 

lavendulae  — - 

menthae  piperitidis  — - 

fativas  — 

origani  ■ — ■ — 

pulegii  — — 

radicis  fafiafras  — — 

rorifmarini  — 

Opium  purificatum,  olim  Extradum  theba'icum 
Oxymel  asruginis,  vice  Mellis  aegyptiaci  — 

colchici  — — ■ 


— 33 
™ 35 

— 45 

— 34 

— 39 

— 36 

— 5° 

— 35 

— 35 

— 36 

— 33 

— 33 

— 33 

— 34 

— 34 

— 34 

— 34 
~ 34 

— 34 
34 

— 34 

— 34 
~ 34 

— 31 

— 118 

— 1 18 

Oxymel 
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Oxymei  fcillae,  olim  Oxymel  fcilliticum 
fimplex  — 


— ”9 

— 119 


P. 


— 50 

— 130 

— - 13° 

— 131 
~ 1 31 

“ I3I 

— 132 

■ — - 22 

- — 120 


Petroleum  fulphuratum,  olim  Balfamum  fulphuris  barba- 

denfe  • — — 

Pilulas  ex  aloe  — — — 

cum  myrrha,  olim  Pilulas  rufi  — 

e gummi,  olim  Pilulae  gummofae  — - 

ex  hydrargyro,  vice  Pilularum  mercurialium 
ex  opio  — — 

. e fcilla  — — — 

Pulparum  extradlio  — 

Pulvis  aloeticus,  olim  Hiera  picra  — 

cum  ferro,  vice  Pilularum  ecphradticarum  121 
cum  guaiaco,  vice  Pilularum  aromaticarum  120 
antimonialis  - — • - — ■ ■ — 52 

aromaticus,  olim  Species  aromaticas  * — ■ - — 121 

afari  compofitus,  olim  Pulvis  flernutatorius  121 

e ceruffa  ■ — - ■ — - — — 122 

e chelis  cancrorum  compofitus  — — 122 

contrayervae  compofitus  *—  — 122 

e creta  compofitus,  vice  Pulveris  e bolo  compofiti  123 
cum  opio,  vice  Pulveris  e bolo 

compofiti  cum  opio  123 
ipecacuanhas  compofitus  — — 123 

e myrrha  compofitus  — -—124 

opiatus  — - — » ■ — -124 

A a Pulvis 


1 78 
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Pulvis  e icammonio  compofitus  — — 124 

cum  aloe  — — 125 

e fcammonio  cum  calomelane  — — 125 

e fenna  compofitus  — . — . 12$ 

e tragacantha  compofitus  «—  — . — 126 


R, 

Refina  flava 


S. 


Sal  cornu  cervi  — — ~~ 

fuccini  *—»  — — - 

purificatus  *—  =— 

Scillas  exficcatio  — ~ — - 

Sevi  ovilli  praparatio  — — ■ — — * 

Spiritus  atheris  vitriolici,  olim  Spiritus  vitriol!  dulcis  — 

compofitus  — *— 

nitrofi,  olim  Spiritus  nitri  dulcis  *— 
ammonia,  olim  Spiritus  falis  ammoniaci  dulcis 

compofitus,  olim  fpiritus  volatilis  aroma- 

ticus 

foetidus,  olim  Spiritus  volatilis  fcetidus 
fuccinatus  — • — - — 

anifi  compofitus,  olim  Aqua  feminum  anifi  com- 

polita  — 

camphoratus,  olim  Spiritus  vinofus  camphoratus 
carui,  olim  Aqua  feminum  carui  — — 

cinnamomi,  olim  Aqua  cinnamomi  fpirituofa  — 


43 

39 

39 

22 

20 

71 

1 07 

72 

73 


■ — 108 


73 

108 


74 

109 

74 

75 


Spiritus 
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Spiritus  juniperi  compofitus,  olirn  Aqua  juniper!  compofita  75 
lavendulae,  olim  Spiritus  lavendulaa  fimplex  — 76 

menthse  piperitidis,  olim  Aqua  menthas  piperitidis 

fpirituofa  — • 76 

fativae,  olim  Aqua  menthas  vulgaris  fpiri- 
tuofa — 76 

nucis  mofchatae,  olim  Aqua  nucis  mofchatae  — 77 

pimento  — — — ■ 77 

pulegii,  olim  Aqua  pulegii  fpirituofa  * — 77 

raphani  compofitus,  olim  Aqua  raphani  compo- 


fita 

rorifmarini  — ■ — 

Spongiae  uftio  — — 

Stannum  pulveratum  ■ — ■ 

Styracis  purificatio  ■ — ■ — 

Succini  praeparatio  — = — ■ 

Succus  baccae  fambuci  fpiffatus  — • 

cicutae  fpiffatus,  vulgo  Extractum  cicutae 
cochleariae  compofitus,  olim  Succi  fcorbutici 
limonis  fpiffatus  — — 

ribis  nigri  fpiffatus  — - — 

Sulphur  antimonii  praecipitatum  — - 

prascipitatum  — — - 

Syrupus  althaeae  — • — 

caryophylli  rubri  — — 

corticis  aurantii 

croci  • — — = — 

mori  — • • — - 

papaveris  albi,  olim  Syrupus  e meconio 
erratici  • — ■ — 

ribis  nigri  — — 

A a 2 


~ 7* 

— 7S 

— 23 

— 65 

~ 23 

— 19 

— 26 

— 26 

■ — 26 

— 26 

— 26 

— 53 

— 5° 
■ — 1 10 

— hi 

— nr 

— 1 12 

— 1 12 

— 113 

— 1 13 
- — 112 
Syrupus 
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Syrupus  rofae  — — 

rubi  idsei  1 — * 

ipinas  cervine  — 

fucci  limonis  ■— = 

tolutanus,  vice  Syrupi  balfamici 
viola;  ■ — ■ — 

zingiberis  — 


— 114 

— 112 

— 114 

— 112 

— 115 

— 1^5 

— 1 16 


T. 


Teftarum  oftreorum  prasparatio  — ■ — - - — - 

Tindura  aloes  — — — 

compofita,  olim  Elixir  aloes  — — • 

a far  foetidae,  olim  Tindura  foetida  — — 

balfami  peruviani  — — • — • 

tolutani  — — 

benzoes  compofita,  olim  Balfamum  traumaticum 
cantharidis  — — ■ — 

cardamomi  — — = - — ■ 

compofita,  olim  Tindura  ftomachica 
cafcarillas  — • — — — - 

caftorei  — — 

catechu,  olim  Tindura  japonica  « — ■ 

cinnamomi  — — ■ — 

compofita,  olim  Tindura  aromatica  ■ — ■ 96 

Colombo  — ■ — — 96 

corticis  aurantii  — — • — 96 

peruviani  ■ — • — • • — 97 

compofita  — — 97 

ferri  muriati,  vice  Tindura  martis  in  fpiritu  falis  98 

Tindura 
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9i 

91 

92 
92 

92 

93 
93 

93 

94 

94 

95 
95 
95 
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Tindlura  galbani  — — • — - — 98 

gentians  compofita,  olim  Tindlura  amara  — ■ 98 

guaiaci,  olim  Tindlura  guaiacina  volatilis  — 99 

hellebori  nigri,  olim  Tindlura  melampodii  — 99 

jalapii  — — — - 99 

lavenduls  compofita,  olim  Spiritus  lavenduls  com- 

pofitus  — IOO 

myrrhs  . ■ — — > — —100 

opii,  vice  Tindlurs  thebaics  — - — - 100 

camphorata,  vice  Elixir  paregorici  — ■ 101 

rhabarbari  ■ — ■ — - — 101 

compofita  — ■ — > 102 

fabins  compofita,  olim  Elixir  myrrhs  compofitum  1 02 

— 103 

— 103 

— 103 
— ■ 104 
« — 104 

— 127 
■ — • 129 

— 127 

— 129 

— 128 

— 128 

— 20 


fcills  — ■ — — 

fenns  — — - 

ferpentaris 

valerians  ■ — - — 

volatilis  — — 

Trochifci  amyli,  olim  Trochifci  bechici  albi  — 
e creta,  olim  Tabellas  caidialgics  — 
glycyrrhizs,  olim  Trochifci  bechici  nigri 
e magnefia  • — • — 

e nitro  — — — 

e fulphure  > — ■ — • 

Tutis  prsparatio  — — 


V. 

Vinum  aloes,  olim  Tindlura  facra 
antimonii  — 

tartarifati 


— 88 
— 88 

— - 89 

Vinum 
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Vinum  ferri,  olim  Vinum  chalybeatum  ‘ - — 

ipecacuanha;  - — 

rhabarbari,  olirn  Tin£tura  rhabarbari  vinofa 
Unguentum  adipis  fuillae,  olirn  Unguentum  fimplex 
cantharidis,  vice  Unguenti  ad  veftcatoria 
cerae,  olim  Unguentum  album  — * 

cerulTae  acetate,  olim  Unguentum  faturninum  147 


elemi  — — - — 147 

hellebori  albi  — — — 148 

hydrargyri  fortius,  vice  Unguenti  ccerulei 

fortioris  — 148 

mitius,  vice  Unguenti  ccerulei  mi- 

tioris  — 148 
hydrargyri  nitrati  — — — 149 

calcis  hydrargyri  albae,  olim  Unguentum  e mer- 

curio  praecipitato  145 
picis  ■ — — ■ - — 149 

retinae  flavae,  olim  Unguentum  balilicum  fla- 

vum  — 149 

fambuci  — — — • 150 

fpermatis  ceti,  olim  Linimentum  album  — 150 
fulphuris  — « — — 150 

tutiae  — — — - — 1 5 1 


Z. 

Zincum  calcinatum,  vulgo  Flores  zinci  — -—66 

vitriolatum  purificatum,  vice  Salis  vitrioli  — - 66 


~ 89 

— 89 

— 90 

~ H5 

— 146 

— 146 


ERRATA. 


66. 

L 7. 

Pro  cribum 

lege  cribrum. 

81. 

I3* 

fingularum 

iingulorum. 

129. 

10. 

calcinatae 

ufts. 

165. 

5- 

pulvis  ex 

piluls  ex. 

1 67. 

9* 

alba 

albs. 

